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tbe more violent, by how much it barks; rh e 
wore length. , 4 
s PROBLEM. LXXXTHI. 

Of prodigious progteſſions, and multip li 
gations of creatures, plants, fruits, numbe 
gold, ſilver, &cc. | 
& graines of Muſtardſeede, and that one 

ing ſowue, with the increaſe thereof fo 

Jeares will r 4 heape greater chan 4 


tie earth a ed nhonſand times.. 1 1 
Of P: Ces, and that the great Turks with all by 


revenue ts not able te maintdine for 0 one 
nene 


17 N 


= of Cee, Able 1. graine E: 
is mereaſe for 127 yearer ill nn 
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te 2441 40625000000000000 g74ines, which 


exceeds in value all the reaſyresinthe world. 


183 


he wonderfull increaſe of ſbeepc. 
he increaſe of Cod fiſb. 
he Progreſſive multiplication of ſanles;that 
from one of Noahs /onnes, from the flood unt 
Nimrods Mosarchie, ſhould bee produced 
111330. ſoules. 183 
the increaſe of numbers in double proportion, 
and that a pen being doubled as often theres 
are weekes in the yeare, the number of pins 
that ſhould ariſe is able to loade 4990 hips 
of « thew(and Tunme a peece, whichare worth 
more than ten hundred thouſand pounds a lay, 
; 1$3,1 
4 wan that gathered Apples, fones = 42 
like upon 4 condition. 185 
the changes in Bells, in muſicall mnftrunents, 
tranſmutation of Places, in numbers, letters, 
ftbe wonderfull interchange of the letters in 
the Alphabet: the exceeding number of man, * 
aud time to expreſſe the words that away be © 
made with theſe lenters, and the number of 
bookes to comprehend them, * 187;188 
a ſervant hired upon certaine condition, that 
he might have land lent him to ſow one grain: 
of Corne with its 1nereaſe for 8. yeares tim 
hich amounted to more than foure kwadred 
thouſand Acres of land, n o8S 
£ PROBLEM. LV. 
* Fountains, Hydriatiques, 3 


* 
* 


neck! 


"The Contents2 


necks, and other experiments upon 
other liquor. * 
| r. how water at the foot of 4 mountaint i 
be made to aſcend to the top of it, and ſo th 
.ſceud on the other pode of it. 
Secondly,re finde how much liquor i in 4 veſſ 
 owtly by uſing the tap hole. 6) 
Thirdly, how is it, that a vo ſſell 15 ſayd to lol 
more water at the foote of 4 wen 0 
at the top of it. 14 
4 How to conduct water from the rap's of 
mduntaine to the top of another's 
J Ola fre fountaine which ſpours vater ga 
1 — violett ,by turnii 4 


9 


Coe... 
6 of * DRE oh erer which wakes waters 
cend | deſc, ending. 0 
| 7 Yo ne — of pleaſure. ht 1 
go fe er- fer garden. 
fily to talę wine out of 4 fan ö 
l, 3 piercing a bo in the ut 
10 ihe. meſure irregular bodpes 95 
of water. ; 
11 1 7 1 weight of witter, AY 1 
12 To finde the charge that a 1 
no mg 
= 5 comes it that a. Hip having ſafe 
lied in the vaſ Ode an, eing come 
por or — — right. e 
1 How 6 groſſe body SETS ſo 
the water. | Q A 


15 How to weigh the light nef 


| 
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Being given a body, to marks it about, a, 
der how much of it will fnke inthe water, or 
ſwim above the water. | 204 

To finde how much ſeveral mettles or ether 

odies doe weigh leſſe in the water than in 
the ayre. . , 204 ©. 
How is ut that a ballance having like weight 73 
in eachſcale; and hanging in efquilibru ia 
the ayre, being removed from that place with. 6 
one demunifhing the wet ghts in each bats + 
dance,or adding to it) it ſpal ceaſe to hang in 
e/Equilibrio ſencibly,yea by « great difference 
of weight. 205 
> To ſbem what waters are heavier one than 

nother and how much. : | 206 
d How to make a pound of water weigh as much 
45 10. 20. 30. or 4 hundred pound of Lead; nay 
as much as a thouſand or ten thouſand pound 
weight. 7 207 
PROBLEM. LXXXVI. 
ſundry queſtions ef Arithmeticke, and firſt 
of the number of ſands calculated by Archi- 
mcdesand Clavius. 208 
| Divers metiles being melied to in aur 
body, to finde the mixture of them. 210 
A ſubtile queſtion of three partners about e- 
quality ef wine and veſſels. 213 

Of a Ladder which fanding upright again 4 

wall of 10.foot high, the foot of it is pulled aut 

b. foot from the wall upon the pavement, how 

much hath the top of the Ladder deſcended. 


4 214 
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Witty 
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witty [its or debates betweene Caius "i 
e u pon the forme of. fingers; which g $7 
metrici aus call Iſeperimetor, or equall in ei 
cenit r Compa ſe. 
eee wag 5 V of pages 2 
an 


3 ure times 

a pipe of one ſuch bo 
7-heaps of Corne of ro feore every way, is nb 
yours ANY: of Core of 20. . e2 


a PROBLEM. LAXXVIML » 
off yi Kublii 
phie, and Aſtronomy. 
tele of che earth 2 car 
ts be; 
of the depth of the earth, and height of the hy 
— FenenG how w 1 


n 


| How mach the f mor fle Sun 94 
the Moone are: ads tb center i 
weib. 220 
bs a pits — falling to thy 

Bak the carth from the ſuperficiec, I it 4 
have paſſage. 23 
Hime a manor a bird ma; be in com 
P 
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. ebe whole earth. 220 
an ſbeuld aſcend by ſuppoſction 20. miles 
very day: bowdong ut Con be before he ag 


each to the Mo one. ; - +... 
> iS unne MOVES mere fit. ORE day than the 


[none in ag. des. 221 
milftone from the orbe of the Hunne ſhould 


e/cend A thaw, and miles in an houre,h ow- long . 
would be before it come to th barth, 2.21 
the Kunnel 8 mord than 7500, 
ples in en ko 231 
the rap malen mo tian of the ſtarry Fur. 
ma ment n hi ; 474 hor ſeman ue ride eve- 
day 40:muHles, be ronld got in. 4 thouſand 
ares mes ſuc h a di * as it moves every 
oure, 220 
inde the [rele of the Sus by the fonger a. 473 
] PROBLEM. LAXXXH1, N 
finding the new and full Alone in euch 
vonethy; a k3\ IIS TH8.: . 224 
P BOB LEM. AXXXXLIE ad - 
finde the Latitude of Coantries. 225 
PROBLEM. LXXXXV. « vL 
the Climats of » Conntrees, and hom % 
hem. ky 42 42 5 
PROBLEM. LX . 
Longitude and Latitude f the places of che 
earth and of the Stars of the Heavens. 482 
finde the Longitude of a(ounrey. 238 
the Latitude of a ¶ ountreꝝ. 229 
finde the Latitude of 4 Countrey. 230 
finde the diſtance of places, " 


f the Lengirade,Latitade;Deelinations 


The Contents 
fance of the ſtarres, wo Shoe 1 
How is it that two Forer or other creatures ec em 
ming into the world at one time, and dying 
ons and the ſame inſtant, yet the one of they tt 
be a day older than the other," 2 


Cerxtaine fine Oble ervations. 
Ale places of the world is it that the nee: 
bangs in E quilibris, and vertical. 
In what place of the world. is it the ſun 
| Eaſt or weſt but twice in the geare. 
Inwhat place of the world u it that the 4 
- Longitude" from the. Equinottiall points ah 
Altitude, bring we Sanne . * 
2 Arg N aa das\ 3) 4a 


will r the north of the Heriz y 
f.. midnight. er 4 
ow 4 man now in bis Naviedtion 
3 3 ag s | 
what day in the Jeare the n 
Hals hd in a Dyall makes aright 12 
What height the Sanne is of aud hom farre f# 
he Zenith, o florizen; when a ans d 
— 4 long as hs height. N 


"PROBLEM. bn. 


. 
8 
Cd 


= nat 
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be 4 Triangle that ſball have three right "0 
ler. 9 
PROBLEM. IXXXXV nt. 
vide a line i ina mam 9 ev. 
r compa ſſes or ut ſeein hs 2 35 5 
PROBLEM. LXXX 
am a line which Bal incline ro > WPF line, 
t never mette, agaiuſ the Axiome of Pa- e 
leis. 2 
PROBLEM. C. 
nds the variation of the Compaſſe by hs 
Mining. 2 37”. 
PROBLEM. CI. 
ow which way the winde it in ones C haunber 
ithont going abroad. 238 
PROBLEM. CIT. 
to draw 4 parallel! ſ] Pharicall line with great 
9 239 
PRO B LEM. CIII. 
ſure an hight onely by helpe of ones Hate 
440 
PROBLEM. CIIII. 
Fake an height with two fframes. 240 
fr chitefture how ftarnes or ather thing in 
gb buildings ſhall beare a propertion to the 
below eyther equall double, & c. 242 
PR OBLEM. CVI. 
eme figures which have nocxatt propor- 
on, where to place the eye to ſte then dire, 


243 
PROBLEM. CV H. 
' a Canyon that hath ſpot: may bee covered 


Irom the battery of ng 24S 


- PROBLEM. W 


6 which one man od 


How | to meke a Chet W viele, 


8 We: 


B LEM. CX. 
How achild uc draw np a bogshead of 2 
with eaſe, . 
2 PROBLEM. CXI. 0 
Of a Ladder of Cords to carry in ones p ocl 
men he we owt 4 wall or Tower «lon 
2 PROBLEM. CIT 4 
Of a marvelow Pumpe which draws 72 
quantity of water. 24 
e FROBLEM. Cx111, 3 
How 8 ro Sar Water to 8 out 4 
Pit. | 
How to aft water out of a Leue 5976 hig 


IR. 
N 


* 


\ | PROBLEM, cxv. WEL) 
How to empty the water of 4 Pit by jap of 
* Ciſterne, . 
PROBLEM. CxvI. 
How to ſpout out mater very bigb. 
PROBLEM. CR V IL 
to re-autmate fimples th bled 
thouſand miles. 4 err 
2X3 PROBLEM. e 
How to make a perpetual motion. 


"TT ES 
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PI « ”" We 
* 21 
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The ideas: 


PR O'BLE M. CX. 1X | 
the admirable mvention of ma 1 bi- 
ophers Tree, which one May for fo ack 8 
rtle and little. 

PROBLEM. CRX. 
w to make the epreſentation of the great | 
world. 257 
PROBLEM. CXXI. 5 
4 Cone, or Dyramidall figure that moves up- 
1 a Table, 1 
PROBLEM. CXXIk 
w an Anvill may be cleaved by the blow of a 
Piſtol. 258 
PROBLE M. XXII.. 
ow a Capon may be roſted in a mans travells at 
his ſaddle bow. 259 
PROBLEM. CxXIIII. 
ow a Candle may be made toburne three times 
longer than uſually it doth. 239 
PROBLEM. CXXV.. 
Tow to dr aw wine aut of water. 360 
PROBLEM. CXXVI. | 
f two Mar mouzets, the one of which lights « 
Candle and the ether blowes it out. 261 
PROBLEM. CXXVII. 
ow to heepe wine freſh without Ice or Snowin 
the height of Summer. 262 
ROB LEM. QELS 3 
o make a Cement which laſted: We, 
ſifting ayre and water. 262 
PROBLEM. CSXIND 
How to melt mettle upon à ſhell with little fire. 
163 
FROB- 
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By vvay of ad- 


vertiſement. 


ve or ſrxe things I have thought worth 
o declare — I paſle 2 2 
— Ik1ſt, that 7 place not the ſpetu⸗ 
aide demonſfirations with all 
Fee Problemes, hut content 
2 ſelfe to ſhew them & as the 
fingers end: which wa my 
t & intention, leranſc theſe which under = 
nd the mathematicks can conceive them 
ly;otbers for the mo# part will content 
emſelves onely with the knowledge of them, 
thou ſeeking the reaſon, 
Secondly, ts give a greater grace tothe 
aFife of theſe things, they ought tobe ron+ 
led as much as they may, in the ſubriltie of © 
ways for that which doth ramiſhel ſpirit. 
an admirable effect, whoſe cauſes un- 
a0 ne: which if it were diſcovered, bal 


e pleaſure ij loft therefore al the fineneſſe, 


—_— — 
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ane 22 not bj ale that ale, 5 | 
by way of Art t0 decerve another i ib n 
make the matter contemptibie to ionor 4 
' Perſons, which willrathes raft the fault pn 
tbe Science, than upon he that ſar wes it: with 
the cauſe is not in the Marhematicall prima 
ples but in him that fayles in the adtin * 
Fourthly, in certaune Arithmetie ö 
poſitions they have oncly their anſnens 
found them in ſundry Authors, Wh ag 
ene being Hadious of Mathematica 5 
* Hande their original, and af 4 0 0 


ear oper atten, - — 

V Filtly, becauſe. the number of theſe Þ Tr 
blemes, and thei dependences are many, 
intermixed,] thought it canvenient togd 
them into 4 Table: that. ſo each one 6 
ding 10 bit fancie, might m 1. {4 
that which might beſt pleaſe bi 
fer wot of ane nature, nor 7 
tie: : Bas m. hav 
reade ow, ball find: the end and better _ 
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{ATHEMATICALE. 
RECREATION. 
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PxozLIME, I. 
To ow 4 unwbrr then gut wow: . 


Ta him that lice Quadruple the 
Numer thought upon, that is, 
6. multiply it by 4 and unto it bid 

him te adde, 6. S. 10. or 
Number at pleaſure: and let 
him take the halfe of the ſumme, 
en avke how much it comes to: for then it 
du take away balfe tbe Number from it which 
du willed kim at firſt to adde to it, there 
all rem line the double of the number 


ought 28. l 


4 Example. 
- Number't ougkt upon. 

de Quadruple of i 

t f. unto W 

ic halfe of it is 


5 * * - „ i7- N T 
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Mathematical Recreation, - 
- Take away halfe the number — 
The double of the number thought upon, 
| ampe ; 


Another way to finde what number. 


was thou 9. upon. 


14 him which thinketh, double his N 

ber, and unto that double adde 4. and bid him 
multiplie that fame product by 5, and unto that 
product, bid him adde 12. and multiply the 
laſt number by 10. (which is done eaſily by ſet- 
ting a Ciphar at the end of the number:] then 
aske him the laſt number or product, and 
from it ſecretly ſubttact 3 20. the remainder 
in the hundreth place, is the number thought 


upon. . 

| Example, 

The number thought upon.) (+ 

His double | 77 243.408 
| 18. F Pp. - 

mals Or W 85 

hr 


Sn 
* 4 7 * o 


" | 7 
* 7% . 
at Regre . 
* 
h ; 2 88 1 = 
. - * 


To finde numbers conceived # por agberwiſe 
than the former, 
BY the partie which thinkes che number, 
I chat he triple histhought, cauſe him to tale 
the halfe of it: if it be odde take the leaſt halfe 
and put one unto it + then will him to Triple 
the halfe and take halte of it as before; laſtly, 
aske him how many vines there is in the laſt 
halfe, and for every 9» account 4- in your me- 
motie, for that ſhall ſhew the number thought 
upon, if both the Triples were even: but if / 
it be odde at the firſt Triple, and even ar-the © 
ſecond, for the one added unto the leaft halfe 
keepe one in memorie: if the firſt Triple be 
even and the ſecond odde, for the one added 
unto the leaſt halfe keepe two in memorie: laſt- 
ly if at both times in tripling,the numbers be 
odde, for the two added unto the leaſt halfes, 
keepe three in memorie,theſe cautions obſer- 
ved and added unto as many fowe's as the : 
partie ſayet chere is nines contained in the 
laſt halfe, ſhall never faile you to declare, or 
diſcerne truly what amber was thought upon. 
The n»mber thought upon, r. 
The Triple | _—_— 
2 of 6, or to. 1 i makes 5 


| Ne... 2 . 
, The Tr iple of the halfe et . _ 5 . 1 2 
| The half: 6.or 16. 1 put to ĩt mas 1% = 
| The number of nines in the laſt Hife 2.07 E 
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. Recreation. 


The firſt 1. repreſenteth the 4.number thought & 
upon, and che laſt i. with the caution makes 3. 5 
the other number thought upon. Is 


Note. 


Order your method ſo. that you bet not 1 
covered: which to helpe you ma with der- 
reritie, and induſtrie make additions, ſu 
traction, multiplications, diviſi ons; &c. aud 
in ſtead of asking how many nines there is: g 
you may aske how many eights, tens, Nec. 
there is; or ſubtract 8. 10. &c. from the nwaben: 
which remaines, for to finde out the number 
thought upon. 5 1 
Now touching the Demonſtration; of th 
former — and others which follow, G 
they depend upon the 2.7.8. and 9. Booke o 
the Elements of Exclid : upon which 2. Boche 
V 
theſe which are more learned for the fin 5. S 
of any number that any onethinketh on. 
- Bid the partie that Aide, that hee breake 


. 2 
. 
F 4 7 


the number thought upon into any two par _ 
and unto the fuer of the parts, let him adde 
the double dens of the parts : then a 


what it amounteth unto, ſo the Root ee 
ſhall be the number thought upon. A 


2 
: - 


mende 22 upon * parts 4 


e 3. and 2. 


_ 


The /quare of 3. mals 9. U l. , 
The/quare of 13 4 ee a. — 
The product of F le: x 7 655 h | 
the parts v. 3. b | M4 aj 50 
2. makes 6. which 155 055 By eg 
6. doubled makes F | 
Or more compendiouſly, it may bedclive« 
red thus, | 
| © Breake the wwmber into two parts, and to 
the product of the parts, adde the ſquare of 
halfe the difference of the parts, then the Root 
Nu drato ol the aggregate is halfe the u er 


onceived. 


* 2 2 n 


EXAMINATION. - 


T He Problemes which concern Arithaneticl; 
| 


we cæamine not, for theſe are eaſic to any ons 


which hath read the grounds and prix 
ciples of Arithmeticke : but we efpetially touch 
upon that, which tends to the 2 of 
Phyſicke; Geometrie and Optick os aui ſuch o- 
thers whith are of more difficultie, and more 
rinvipally to be examined and confdered,” 


- 
= 
B 


Mathematicall Recreation, 


PRoBL EM; II. 


How to repreſent to theſe Which are in 
chamber that which i wit h- 
out or all that which 


paſſerh by. _ 
chen 


1 fog is one of the fineſt experiments in 
5 Opricques, and it is done thus, chaſe?” 

er or place which is towards the ſtreet": 
frequented with ,or which is ag 
- ſome faire flouri ing object. that ſoir | 
more dclig] beer pleaſant to the So [ers 
=p 8 3 . but the 
light, except a ſmall hole of fixe penc 
this done, all the Images * — 
055 e which are ee will be ſcene with" 
= ty upon the wall but elpeci ia 100 

white paper or ſome * 


— 


* 8 white cloth bung 


nere the hole: and if 
unto the hole -v 


place a round c . 
care Gleſſe i 12 — 
is thicker in thei r 
die than at the ec — | 
ſuch as is the © # * 22 


or ſuch wu x ; 
people uſe; for then 
= Images which before did id Gems 44 


—— 


Matbematicall Recreation. * a. 
a darkiſh colour, will appeare and be ſeenne 
pon the paper, or white cloth, according to 
cir naturall colours, yea more lively than 
tir naturall; and the appearances will be fo 
uch the more bezatifull, and perfect, by how 
uch the bole is lefler, the day cleare & the ſun 
ining. It is pleaſure to ſee the beautifull and 
oodiy repreſentation of the Heaven, inter- 
ixed with clouds in the Horizon, upon a 
zooddy ſituation, the motion of Birds in the 
ire, of CMen,and other Creatures upon the 
ound, with the trembling of Plants, tops 
F 7 rees, and ſuch like, for every thing will be 
ene within even to the life, but ;n:cried; 
otwithſtanding this beautifull paint will fo 
aturally repreſent it ſelfe in ſuch a lively 
rſpettive, that hardly the moſt accurate Paine 
er can repreſent the like. Now the reaſon w 


he [mages and objects without Are inverſed, is 
cauſe the ſpecies doe inter ſect one another in 
he hole : ſo that the ſpecies of the cet E1CCNG 


nd theſe of the head” 
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he other Glaſe:asmay | 
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"Mathematical Recreation. 5 

| be ſeene here by the figure. 42 ae, 8 * 
NY 1 will adde here oncly by patfivg byyy 
ſuch which affect painting, and pertraitune 
that this experinegt” may: exceliently new 
them, in the lively - painting of things pe 
ſpective wiſe, as Tope graphical cards, c 
for philoſophers, it is a fine ſecret to explan 
the organ of the fight, for the hollow of th 
te is taken as the cloſe Chamber, the balle d 
As Aple of the ee, for the vole of the C JAM 
ber, the Cryſtaline humor at the ſmall o " the 
Glaſſe.and the bottome of the eye, fer the v 
or leafe of Saprr. EG 
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EXAMINATION, 3 
> N e 
3 > 
* , i 1 7 5 Bos 4. 
1 | 3 Re 


Tx falſe that the ſpecies being pre ﬀ 74 rages 
& ther or centracted doth perform: it upon 4 wah 


for the ſpecies of any thins doth repreſen * 
elfe xot onely in one hole of a window, but in 
snfinite holes;cvenunto the whole Spheare , or ® 
feaſt unte a Hemiſpheare (inteleclaal in 4 free 

movinm)if the beamexor refleftions be not ines 
poſed, & by bow much the hole in grade, lefſe it 
gere paſſaye kg the ſpecies, by ſa mach the mart 
In convexe ,07 conc ve Glaſſes the Images) | il 5 
be di proportionale to the eye, by ben m6 7 * 
fe) are more goncaue, er canve xe, aud by how 
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Mathematical Recreation. 
the parts of the Image comes neare 28 the 
, for theſe that are neare are letter proper- 
red than theſe which are farther off, 
to bave them more lively, aud whe, 
ding to Loy imaginaris conical ſeddios, let 
le $6 eater than's pins head wade 
'a peec# of thiuue Brafle, er ſuck lib 
th hole repreſents the top of the Cone, and the 
thereof” the terme of re ſpecies" + this 
ice ic beft when the Sunne fine; pen the | 
Fc 5 the objett; which are oppoſite ts 
ine, will wake two like Canes, and will 
repreſent the things without; mayer fe 
red per ſpe Auve,whic drawne by the penſell 
me artificial Painter, Ka rfid. 
ne, and it will be direft.iandrovhe1 We. } 
ut the apparences may be dirett, of os plare 
ther hole eppoſite unto rhe former if rt the 
ator be under it; or let" the ſpecies refle8 
A Concave Glaſſe, aud let that Claſſe reflets 


a paper, or. ſome white e A. 


, 2 ad 


— 
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Pro . TE Fai . | 


Te tell how much maight the blew of ener” 
Ff, Fa Matter Hatchet er fue”; 11 wa 
reſting without gi vg: 
l 5 the len. wp 


Cali ger in bis 33 Werse bp dinſ (os WY 
elates that the . ee of Maxi- 


lie the Emperor did prepole upon a day 
35 this 


8 Alan bemetirall Reereation. 


this Queſtion, and promiſed to give t 
lation; notwithſtanding Scaliger 7 deliv 
not,and I conceive it to be thus. Take a Z 
and let che fiſt, the Mallet or Ha:chet re 
the Sca/c or upon the beame of the Bal, 4 
and put into the other ale, as much y We 
as may counterpoyſe it; then charging of 
ing more wajght into the Scale, and ſtriki 
ou tbe other end: you may ſec, how m 0 | 
blow. is heavier than another, and ſo.4 
yhow much it — 
forte Lich ; the motion iht is made 
Au, great. waight unt it, and hd 
more, 6 how much i it 


butter and > fears leafe 6 
makes no impreſſi a 
but ſtriking ing upon the ® 
alittle· you may preſemily ſee what fect it; 


which is from the quickneſſe of the « 
hn ch breabes and enters wichour re 


* N — & % * * * | { a — — 
* / | 8 „ 9 


xtreame quicke, as experience ſnewes 
blowes of Arrow, of Cannons, Thane + 


4 and ſuch like. 


D 


EXAMINATION,” 


probleme was eth added from Scaliger 
o had it from Ariſtotle, 6#t ſomewhat 


factory compiled, and the ſtrength of the * 


tion; then would it follow that « little 
ammer upon a peece of wood being quick» 


e {ayes depends onely in the violence . 
d to ſmite, would i 772 low and. 


e hurt than à great- ſledge ſtriłing [oft; 
bſurd, and n 75 EY CG | 
conſiſts not totally in the motion f fr 
| hammers, the one being 20. t1mes bea. 
han the other, ſhould move with like quicks 
he effelt would be much different: there, 
ſome arc 1.5 to be conſidered beſides the... 


x which 


liger #nderfood not, for if 


oxld have ac bed him, what us the reaſon 3 25 ** 


ſtone falling from 4 window to 4 place 


11 


at hand is not ſo forteable, 4s if it fell fare 5 1 


ne; and when 4 bullet Wing o let of « * 15 4. 


and ft reking the mare neare at hand. 


r make ſuch an effect as frihing the marks - 2 
r off : but „ and - 


dus who bandles this fubjell, "would s 


1 * Tu ? , . 
Er n * 
2 a” , 0. 
1 Aſerle 8 
ry 
4 - 
— . 


bee leſſe troubled to reſolve this, , than th 
beene in that. | Fu . N. 1 by 
09 1. .CH OS 


— 


Ss A.. 1 


How 10 3 22 which; is 2 1 on þ 
Glaſſes full of water, without break 
the Glaſſe, Prlling the water or © 
pou two Reeds or Strate. , 
1 eee breaking. 
4 8 en N 


Fine ace the Glaſs hi are full 
| aye two joynt fevies, or * lik 


= þ 2 one high, as t e ther fromthe 


*Slacethe ends ofthe Bf pon hedge ( 
two Glaſſes fo thar they bee. dap dez is 
with all the force you can, Wich another 
ſtrike the ff 3 epoch heme 
in the middle, and it 
will breake without! 


Mathematical®Recreation) "EY 
without any hurt, in onely ſtriking un 
middle of the bone, with a &»rfe. foams.” 57 
in this act the two ends of the ffaſſe in 
ig ſlides away from the Glaſſes; upoagn 
they were placed; hence it commeth 
> Glaſſes are no wiſe indangered, no more 
knee upon which a ſfaffe is broken, 
nuch as in breaking it preſſeth not- as 
tie in his Mechanic queſtions obſer- 


ee 


EXAMINATION. 


ere neceſſary here to note, that thin thing 
be experimented, firſt, withent Glaſſes, 
cing 4 ſmall flender Staffe wpon rwo props, 
ben making tryall upon 1t,by which you may 

the Stafte will either breake, bow, or de- 
from his props + and that ether diretty, 

liquely : But why by this visſence, that tv, 
Staffe ffriking another, (which is /npported 1: 2% 
o Glaſſes ) wil hee broken without offending 1 
aſſes, 4 44 great 4 diſſicultie te be reſul- 


the f. armer. 


Por- 


p Ko 3 LI A. V. 255 Fig 

N #58 

How to make a faire Geographical Co | 
Garden Plot ſit for'a Prince, or iy 
great perſonage. 


T is uſuall amongſt great men to ha 
Geographicall mappes,large Cards, and 
Globen that by them they may as at once} 
a view of any place of the wind, and fo 
nifh "themſelves with a LY 
pot onely of their owne king — y 
ſituation, Longitude, r 
other places in the whole La it hi 
Magnitudes, Pefitiont, Ch mati, and diſtat 
Now I eſteeme that it is not unwo 
the medications of a Prince, ſeing it 
wich it many profitable and pleaſant 0 
ments riknche Card or Muppe b y the f 
and direction of an able Mar bi ew | 
Geopraghtcally deſcribed in a Garda : 
Forme, ot in ſome other conyenicnt plac 
in ſtead of which generall 1 
1 and Artificially be p 


Whole kingdomes and Frm Le ter a 
taine: — Hils being raiſed like 


with carfes of earch che vallies . m vb . 
cavezwhich will be more 

to the Eye, than the 

Aapps and Cards EN 
3 villages 


| * » * Gs +» * 9 = 
- 
* * . 
- 


arrefts and wood: repreſented according to 
forme and capacitie, with hearbs and 


bs, the great rivers, lakes and pouds, to dilate | 


nſclvcs. according to their courſe from 


e Artificiall fountaine made in the Garden 
daſſe through ¶ banela; then may there bee 
apolcd walli of plealure, . Icenti, places 
epoſe adorned with all varietie of de- 


tfull hearbs & flowers, hoth to pleaſe the eye, | 


ther ſences. A-Garden thus accommodated 

farre exceede that of my Lo. of Verulam: 
ied in his Eſſayes; that being onely for 
>ht and plaſure, this may have all the pro- 


ies of that, and alſo for ſingular uſe, b7 


cha Prince may in little titve perſonallx 


te his whole tingdome, and in ſhort time 
ww them diſtintly, and ſo in like manner 


y any particular man Geographicaly preti - --:.* 


e his owne poſſeſſion, or heritage- 


PIR — 
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Deoe ts VI. 


three ſkeves huet, or like bodies may be 5 5 | 55 5 


onceaved to hang in the Aire, without - 
being ſupported by any thing, but 


y themſelves, 


eb e 
tet C. B. then laſtly in Triangle wi 
e the third ſafe E. E. in ſuch manner that 


under A. B. and yet upon c. D. T DS | 


nay be | FI 
that theſe ſtaye8lo diſpoſed cannot fal, and 


— was < 


<>» 
4 


the 


SY 


I 
a. 


” | Authematial meu 4 4 


the ſpace C. B. E. is made the ſtion 
how much the morc it 1s Ir 00. BE 
faves breake not, or ſever therh 
the triangular forme. 

ſo that alwayes te 

Center of gravitie be 

in the Center of ce 

Triangle: for A. BY 

is ſupported by 2 
| F 5 and E. Z » I 

helde 9 by C. D. 

and C. D. is kept 

up from falling by 

A, B therefore one 

of theſe faves cau- " £4 
not fall and ſo by conſequence bene 3 


— — 


Pei LI VII. F, = 
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How to dipeſt 4« many men, or iber 
ii ſuch ſort thatrejectiug, or caſting a 1 
the 6.9.1, part, unto 4 certains. 
number there hall remaindz. 4 
theſe which Jen mae, OE, 
ae — * 8 OS 


ws props 


clap at Sex Ea 
be , the Pilor of the 545. fn 
ceſſary to caſt ore board tale of be 


8 


Alathematicall Recreltion. ' 8 
o fave the reſt : now it was agreed to bee 
done by let and therefore they content to put 
themſclves in ranke, counting by nine and nine 
the ninth Perſon ſhould alwayes be caſt into 
be Sea; untill there were halfe throwne aver 


board; Now the Pilote being A chriſtian in⸗ 2 


Jcavoured to ſave the Chriſtians, how ought 
e therefore to diſpoſe the Chriſtians, thar 
he lot might fall alwayes upon the Tarkes, 
. 1 none of che Chriſtians be in the ninth 
ace 
Ihe reſolution is ordinarily compreben- 
din this verſe, | 
Pepuleam vir gam mater regina ferebats 
For having reſpect unto the vowels; making 
one, e two, i three, o fourc and a five : o the 
ſt vowell in the firſt word ſheweth that 


ere mult bee placed 4. Chriſtians, the next 


dwell a, ſignifieth that next unto the 4.Chrifti= 
s mult be placed 3. 7»rkes, and ſo to place 
th Chriſtian and Turtet according to the 
antitie and value of the vowels in the 
the yerſe, untill they be all placed: for then 
un ing from the firlt Chriſtiunm that was 
ed, unto the ninth, the et will fall upon 
Twhe, add fo proceede. And here may be 
ther noted that this Probleme is not to bee 
l, ſceing it extends to any e and 
er whatſoever, and may many wayes ber 
ll for (aptaines, Mai flrate, or others 
ch have divers perſont to puniſh,and would 
Riſc chiefely the unrulieſt of them. in rakivg 
T9, 20.05 200. perſon, & e 


% 


* 


Mathematical Recrratiun. 


commonly pratifcd amongſt the ancient: R q 7 
. mans: hetelore to apply a generall rule in cute! 
ting the chird, 4. 9. Io. &c. amongſt 30. 40.30 
pulons, and more or leſſe; this is to bee o 
{crved : take as many unites as there are pers: 
2 ſous, and diſpoſe them in oder privately i as ſot 
example, let 24. men bee propuſed 10 have: 
| committed ſome outage, G. of them eſpeci· 
ally are found acceſſary: and let it be agree 
that counting by 8 ard 8. the eiglit man ſhould: 
be al wayes puniſhed : Take therefore fiiſt 
| 24+ unites, or upon a peece of paper write 
* do une twenty foure Ciphars , and account 
* from the beginning to the eighth, which 
* - -eighth marke, and fo continue counting a>. 
wayes marking the cighth, untill you axe 
markt 6. by which you may caſily perceive! 
how td place thoſe 6. men that are to het pu · 
niſhed, and fo of others. It is ſuppoſed that i. 
ſepbun the Author of the [ewiſh Hiſtory, eſe 
ped the danger of death by helpe of this 
bleme; for a worthy Author of. belie fe reports 
in his eighth Chapter of the third Booke & 

b the deſtruction of /eruſalew,rhet the Towne 
E.1 of Iotapata being taken by maine force by I 
— Laſephas _ ria of "that 
Towne accompaine? with a' troope- of 4% 
|  Souldiers, hid themſelves in a Cave in which 

They reſolved rather to famiſh than to fall 
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into the hands of Veſpatian: and with # 
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Mathemuticall Recreation. 19 


1, and order, upon which it ſhould fall + Naw 
ſeeing that Joſephus did ſave himſelfe by this 

„Art: It is thought that his induſtrie was 
exerciſed by the helpe of this Probleme; 
ſo that of the 4o.perſons which hee had, the 
third was alwayes killed. Now by putting him» 
ſelfe in the 16. or 31. place he was ſaved, and 
one with him which hee might kill, or cafly 
perſwade to yecld unto the Reman, 


i I _ 


PkoBiEm, VIII 


Three things, and three perſons propoſed, 
te finde which of them hath eit hei 
of theſe three things. 


Et the three things bee a Ring, à peece 
L of Geld, and a peeee of Silver, or any other 
ſuch like, and let them bee knowne privatly to 
your ſelfe, by theſe three vowels; 41: or let 
there bee three perſons that have different 
names, as Ambroſe, Edmond and John; which 
privately you may note or account to your 
lelfe once knowre by the aforeſaid vowels, 
which ſignifi for the firſt vowell 2. for the 
ſecond vawell 2. for tlie third vowel 3 
No if the ſayd N 00 cul by the 
tmutuall conſent of cach other privatly cha- 
their names, it is moſt facill by che coe and 
excellencic of numbers, diſtinẽlly to declace esch 
ones name, ſo interchanged - of 


22 
in private, the one ſhould take 4 Rin, t 
2 n private, * > C 3 other 


Mathematicall Recreation. 7 
other a peece of Gold, and the third ſhould 
take à peece of Silver; it is eaſie to find 
which hath the Gold, the Silver, or the King: 
and it 18 thus done. 1 ; | 5 

Take zo. or 40.Connters (of whichtherew 


wy Me 
ap ig 


but 24. neceſſary) that ſo you may Conceate: 
the way the bitter,andlay them downe before” 
the parties and as they fit or ſtand give ta tie 
Frſt 1. Counter, which ſignifieth 4 the firlt 
vow. ll, to the ſecond 2, Counters which re- 
preſents e the ſecond vowell, and to the third 3 
Counters which ſtands for i. the third yowell:: 
then leaving the other Counters upon the 74. 
ble,retire apatt, and bid bim which hath the 
Ring, take as many Couutert as you gave. 
him, and hee that hath the Gold, for every one” 
that you gave him, let him take 2. and he that” 
hath the Silver for every one that You gave. 
him let him take 4. this being done, conſider! 
to whom you gave one (onnter to whom Wo, 
and to whom three; and marke what number 
of Counters you had at the firſt, for thete a 


ceſſarily but 24. as was ſayd before, the” 
un ai? 0 may privately ker And den 
there will be left either 1. 2. 3. 5. 6. or 7.6 u 
other number can cemaine, w & if there be, the 'Y 
they hare failed in taking accordingto the dis 
reftions delivered: but if either of theſc nu 
bers doe remaine, the reſolution will bee dil 


20 
covered by one of theſe 6. words followings. 
whichoughtto be had in memory vis. 
ve, eure, anima, ſemita, vita, gie, 
he 


* 
eis 
- RJ 


Mathematicall Recreation.” 

As ſuppoſe 5. did remaine, the word belong- 
ing unto it is ſemĩta, the vowels in the firſt 
two ſillables are e and i, which ſheweth accot- 
ding to the former directions that to whom 
you gave 2. Counters he hath the Ring (ſeeing 
it is the ſecond vowell repreſented: by two 
as before) and to whom yo gave the 3. 
Counters he hath the Genld, for that : repre- 
ſents the third vowell, or 3. in the former 
direction, and to whom you gave one Coun. 
ter, he hath the Silver, and fo of the reſt; the va- 
rietie of changes in which exereiſe, is layd 
open in the Table following. 
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with the Ae nes Fe 

ex the other, one; Bar. 

wt creo Ac * the under ſemicirele; 
3 


atk ED TIN 


wif in the Action there remainerh ſuch a 1 
745 96 « hich may bee found in the upper . 
micircle without, then that which is oppòſi $ 
within ſheues the firſt, the next is the ſe. 

cond, dc. as if 3. remaines, it ſne ves to whom 
bee gave 2. hee hath the Ring, to whom you 
geve 3. hee hee hath the Gewld, Cc. but if the ret 
mainder bee in the under ſemucirele,that 1 
is oppoſite to it, is the fuſt; the next backs 
wards towards the right hand is the bro 5 
it z. temaines, to whom you gave 1. he ha . 
Ring; he that had 3. he had the Gould, op _ 
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"PROBLEM: IX. 


How to part a veſſel which is 755 of wine com. 


taining 8. Pints. into two eq 0 arts þy t % 


other veſſels which containffll as much 
A the greater veſſ\ ell, as the one 
being 5. Pint and the © 
ather 3 Pants. 


Et the 3. veſſels be repreſented by A. p 6, 
A. being fall, the her: two being emptie; 
rſt powre out A. into B. untill i it bee full: ſ 

the will be in B. g. Pint. . 5 A. but 3. Pint; 
e 0 . int until i it bee full 
25 b. ſhall bez. Piaf 2. Pints, and in 

5 x Pint; then powre the wine which is 

| into A. i in de Pints, in B 2. 
9 Pines, and in C. nothing: then powre out t e 
* which is in J. into the pot C. ſo in Ce; 


ther 


+ , — K * one 1 8 * a N 7 | _ AAP | 9 7 * | ** * 
there is now a. Puri, in R. he thing and is . 
6.Pints, Laſtly, powre out of A. im B. untill 

en — 


. E 9 11 
N *. 
4 
„ * 


it be full, ſo there will 
bee now in A. onel y G B 
1. Pint, in B. J Pit, a < 
and in C. 2. Pint: 
But it 1s now evident 
that if from B. you 

powre iu unte the 

pt C. untill it bee 

ull, there will remaine 

in B. 4. Pints, and if 

that which is in C. 

v1. 3 Pints bee pews N 

ted into the veſlell 4. which before had 1. 

Pint, there ſhall bee in the veſſel 4. but Halſe 

of its liquor that was in it at the firſt, vir 4. 

Pints as was required. Otherwite powre out 
of A. into C. untill ir be full; which powre in- 

to I then powre out of A. into C. againe untill 

it bee full, ſo there is now in A. onely 2. Panty; 

in B.3,and in C 3. thenpowre from C mto Y. 

untill it bee full; ſo in ¶ there is now but t. 
Pint, 5. in J. and 2. in A. powre all that is in 

B. into A. then powre the vine winch is in 

. into B. ſo there is in C. nothing, in B.onely 

1 Pint, and in A. 7. Pints : Laſtly out of A. fill 

the pot C. ſo there will remaine in A. 4. Fim, 

or be but halfe full: then if the liquor in C. bee 
powred into B. it will bee the other balfe. In 

like manner migh. bee taken the halfe of 4 
veſſell which containes 12. Pint, by baving N 
bat the 8 and 8. 3 . 
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ach others might be propoſed, but wee at nit 
many, in one and the ſame nature. . 
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PROBLEM: X. 


To wake a fiele ſtand upon the ripp of on ones. 
finger, without fallmg. wo 


Aſten the edges of two knives or ſuch l 

of equal poiſe, at the end of the l 
leaning oat ſomewhat from the ane 8 
they may counterpoiſe one another; the * 
8 at the end and held upon t 
of the fager, will there reſt without fun _ 
ting : if it fall it muſt fall — — 


n or 
| be wile, or it}. Jpn 10 Ke . 
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| yea a Tat or Pike , my ant. © 
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Mathematical Recrection. 


-rpendicular in the Aire upon the top of ones 
22 : or placed in the midſt of a Court by 
helpe of his Center of gravitie. 


EXAMINATION. 


His Propoſition ſeemes doubt ful for to 
imagine abſolutely, that 4 Pike, or ſuch 


things all ſtand upright in the Ayre, and ſo re- 
maine without any ot her ſupport, feeing that all 
the parts hath an inſinite differ ence of propenſitie 
to fal; and it is withont queſtion that 4 ttaffe _ 
> accomodated upon bis Center of gravitie, t 

that it may incline to ſome one part without ſome 


inthe probleme will not warrant the thing, nor 
heepe it from falling ;and if more knives ſhould be 
placed about it, it ſhould cauſe it to fall e 
ſwiftly, for aſmuch as the ſuperiour parts (c 
reaſon of the Centricall motion) i made more 
ponderous and therefore lefſe in reſt. 2 
Toplace therefore this prop really, let the two 
Knives, er that which it for connterpoiſe, belon- © 
ger alwaies than the (taffe and ſo it wil bang to- 
ether as one body: and it will appeare admires , 
le if you place the Center of gravitic, neare the 
fide + the top of the finger or point; for ir wil 
then hang Horixontall, and ſreme to hang onely 


by tone yet wore ſtrange if pon turne the point 
or top of t e finger apſide dome. 3 


| Ros. 


like armed with two knives, or eber 


remedic be appljed,” and ſuch as & here Pee 


oY .» > : = . F 
i3 4 
erte 


PROBL EM. XI. 17 


How, 4 milſtone or 1 Ponderofitic,may bil 11 
ported bya fi mall needle, without brea-. 3 
Phy er An) wy Powing he [ame I 


a needle be ſer perpendicular to che 
and the OO 0 1 of the 
endende top of the Neale 
evident that the fone cannot fall, for 125 
it hangs in equi/ibr4, or is counterpoy 
parts alike; and moreover it cannot bow t tie 
Needle more on the one ſide, than onthe other, 
the Needle will not therefore be eyther broke 


or bowed; ifotherwiſe, then che parts of t be 


Needle muſt penitrate and ſinke one with at 
— e is abſurd and I impoſſiyle 


thing 400 
makeit moſt credible 
Pat here eſperially 
is to bee noted hs 
the Needle ought to 
be r in mar- 
"ew figure; and 
that it be creed per- | 
pendicular tothe Horizon, and 1a char 
| Center of 2 be exactly ton. 
Pes, f 


5 5. 2 
- 5 
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PROFLE Ms R 11. | 


To make three kniver havg and ae 
8 the point of W, 2 3 


Ir the three knives. in forme of 2 ballence, 
and houlding a Needle in a) hand, and 
lace the backe of F 
hat knife fe which lies OO. 
n to the 75 4 = 

r two, upon t 
doint of the Needle: 5 A; 
the figure. here 
in lowing { _ 74 N 
on them, they wille. os agua 
ſily turne & move up- I. SINN 
on the point of the N 
nec dle without falling | SY 


lll ee ee. i 


* 
— — — — — — 
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PR 11115 XIII. 


To finde the weight of ſmoake; which is exhaled 
of any combi ſtible bod ly whatſoever, 


122 ſappoſcd thata great heape of Fa- . 


2 154 t 


Jets, ot a load of fran waying 300. ſhould 
fired, it is evident that this groſſe ſubſtanco 
will bee all inverted into wake and Aer: . 
now ir ſeemes that the noa waigbes no- 
thing; ſeeing itis of a thinne ſubſtance now 


delared in the ere, notwit ing 
d into the = 


if it were gathered and reduce 


"Xthematical tecreatios 


keſt that it was at firſt, it would bee ſen 
waighty : =_ 3 the 3 


admit 50 , now 
A e 

it muſt neceſſarily bee, that the reſt mages 
waight (to wit) 456 pound, aſe Dro 


; GB, 


2 


i ON. 


Ne Ow alibongh it bee thus delivered, 

be noted, that a ponderoſitie 

bi owne m is wot waightie ; for thin 5 
areſajdtobe waighty, when they are out of 1 

3 er medium: and the e 


gravitie, i is according to the motion: the ſi 


nale certainely is light being in its t1 45 . 
(the ayre ) f it ud change bis medi: 
um, then would we change bur diſcourſe. | 


— 
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PROBLEM XIIII. * bi 


73 


oy things bein diſpo(edcirculary (or ethers. 

ks 2 hc b of them, any © x: 
nkes pon. - 
8275 that having ranked 10 chi 
4B CDEFGHIK, Circular 81 

figure ſhoweth ) and that one had roucl ed of pr 

thought e aue the pi 

« wot enter be would begin ou 0 


' inthe muſt, otherwiſe it cannot : IWdone) 
hich ſuppoſe; at E which is the's place, then 
| ſecretly to this 3. 10. (which is the number 
the Che-) and it males 15, Le . ac- 
ount 15. backward from E, b > his 
count with. that er 7 


Account. to 


. will * dS 
the thing or number. EIN 
thought upon: and 

ſoof others : but to 
conceale it the more, 


you may will the party from E to account 2 . 
35 &c. Ee lame. 

There are ſome that uſe this play at cards, 
turned up ſide 22 as the ten ſimple Gee 
with the EKive all On geene, the King ſtanding 


for 12,andthe 2 ucene for 1, and ſo knowing 
the ſcituation of the Cards: & thinking a cer- 
taine houre of the day: cauſe the partic to ac- 
count from what Card hee pleaſeth: with 
thisProviſo, that when yerrſee where hee in- 
tends ro account = 12. to that amber, ſo i in 


ive Srace to U 
eee, 


4 


2 


1 
| F ” 5 I BY Y 


pos LIE M. xv. 


39 


e 


Hor to make 4 deter, wine Gate, which 
Pal open on both * des, e 

LL the "yy and ſubtiltie of this, ſts g 

the artificiall diſpoſer of 4 plates of Jr 
two at the higher end, and two at the he 
end of the get ſo chat one ſide may mon 
upon the hookes or hindges of the 7 55 5 
by the other end may be made faſt to the Gi 
and ſo moving upon theſe hindges, the 9 
will open upob one ſide with the afo lay 
plates, or hookes of Iron; and by helpe of 
oe two plates, wall n upon the ol 
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PkOMLEM XVI. 


. 
4 
I 
52 


. To Bem bow a Ponierofitie, or en 4 1 
3 » "wa be ſmpported #pon the end of a e * 

88 (or ſuch like ) upon'a Table, © 
5 and wer bolding 


or touc ing it. 


Wd | e pl 9 75 hath a handle, ati 0 
bg of or at pleaſure; then ta pb 
faffe or icke e 5 1 55 

** ; the place another f 


3 


Mathematical Recreation. 3t- 
icke, under the ftaſfe C E, whickmey reach 
om the bottome of 25 
e Paile unto the 
ormer . flaffe CE 
zerpendicular Wiſe 274.7, ICTEN 
hich ſuppoſe F. 9 = 
hen ſhall the Poirot as 
ater hang without? 
Falling, for if it fall it πꝛ 
muſt fall perpendicu - —— 
arly, or plumbe wilc? 
nd that . 
ſeeing the fa 
| Wee it, it being parallel to the Horizes and 
{uſtained by the Table, and it is a thing admi- 
rable that F the Faffe C E, were alone from 
the table, and that end of the ſtaffe which i __ 
on the T able were greater and heavierthan 


other : it would be ao to hang in cha 


ae, 


ee eee 


EXAMINATION. 


Nov without ſome experience ofthis Fro . 
bleme, a man would acknow i 8 
a "oſfiblity- or impoſſibilitie; t 

that very touchſtone of knowledge 

thing, to diſcourſe firſt if a thi . 

in nature, and then if it can bee 


perience and under ſence ors ſoing i 
conc, At the hrt, this propoſition * 


30 Mathematicall Recreation. 


ablurd, , and impoſſible at the A 0 
ing, being — with two ſtiches 
the figure declareth, it is made facill: for 2 
3 line to the edge of the T able, 
Center of motion; and pafſeth by the oa 
gravitie, which neceſſarily ſupporteth i it. k 


n 

rr 
#3 < 
*% : 


1 
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9 prxoB L E M. XVII. 


Of a deceitful Bowle to play withall, 


Ale à hole in one fide of the Bowle, - U 
calt moulten Lead therein, and then make 
up the hole cloſe, that the knavery or deceith 
not perceived: you will have oleaſare to ſce,that 
notwithſtandi ing the Bowls is caſt * 
the play, how it will turne away fide-wile! 
for that on that part ok the Bowle which is ie ; 
vier upon the one ſide than on the other, in. 
ver will goe truly right, if artificially it bee not 
correed; ;which will hazard the game to thaſe 
which knew ir not: but if it bee knownethat 
the lead e3 3 
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PROD 1 M., XVIII. 


Top art an fe i into 2.4. or 8 like parts, | 
3 breaking the Rind. l | 


P aſe an needleandthreed andas the Rind of 
the Apples and then round ic with diverſe. 
turnings, untill you come to the p * where 
ou began: then draw out che #hred gentiy: and 


part — Apple * as many parts as you 
convenient: and ſo the parts may bee taken 
out betweere the parting of the Rind, and was 


rind remaining alwayes ian 


r — =y — 


PROE LEM XIX 


To fade 4 number thought upon within ; 


ashing of any queſtions certain 1 8 
tions being done. 


d him adde to the number thought (as ad- 

mit 15) halfeof it, if it may bee, if not th 
greateſt Male that exceede — other but by an 
unite, which is 8; and ir makes 237 ' Secondly; 
© unto this 23. adde the halfe of it if it may b 2 
if not the greateſt halfe viz. 12. makes 35. in 
the meane time; note that if rhe namber 
thought upon cannot be halfed at the firſt tine 
as here it cannot: then for it keeps 3+ in in the 2 Bo i 
memory , if at che 12 3 time * not b 


equally halfed, reſerve 2. in memory, but yl 
both times it could not be equally halved, then 
may you together relerve five in memory: this 
done, cauſe Him from the laſt ſum mie, Viz, 35. 
ſubtract the double of the number thought, a 
30. reſt 5, will him to take the halſe of tha 
he can, if not, reject i. and then take the half 
of: the reſt: which keepe in your memory: 
then will him to take the halfe againe if he e 
if not take one from it; which reſerve in your 
memory, and ſo perpetually halveing untill; 
remaine: for then marke how many halfes then 
were taken, for the firſt halfe account 2, for the 
ſecond 4, for the third 8, & c. and adde um 
thoſe numbers the ones which you reſcrvedin 
memory, ſo there being 5 remaining in this 
propoſition, there were 2; halfeings: for wh 
lait I account 4, but becauſe it could not exaflly 
be halved without rejecting of I: I adde ti 
therefore to this 4, makes 5, which halfe « 
ſumme alwayes multiplyed by 4, makes 8 
from hich ſubtract the firſt 3 and 2, becauſe 

de halfe could not bee formerly added, lea 


% 


” 


WI | | | a ? 
a1 Bal Res! * ation, # 3 5 | 


Orhey extimpler." * 


rhe antrag 79 

15 reateſt halſe 40 F 

he number thougit 12 * e halfa of which - 

The halfe of it 8 The f 0 60 2 

The time 58 umitie of ily” 179 
The halfe of ie f A, The double ken rm: is 


The ſumme ol it & 
The double of the number a 
Which taken awaysteits- 


The halfe of it I 
For which account 2 
and 1 phg to it becauſe the 3 
59 bee halfed, makes 
ultiplicd by 4 makes 12 


78 "makes | 2 
oy alf o cus i t) 10 
N _ 11 Is 255 van 5 


PROP LEM XX. 5.04 alia 


Her to make an uniforme, & an inflotible bod 


to, paſſe rf tre ſimall holes of divers 
Ferme, as one heiß circular, e- the 5 | 


| eulerwiſe Leer eee * as _ 
ee e ge 


Tagge er ED 
n 
14 


36 ' - Mathematical Recreat sn. 
ſome hat obſcure, yet that which may be ex. 
acted in this nature, will appeare wore diths: 
cult and admirable. Now in all Geometrical” 
praflices, the leſſer or eaſier Problemes die ab; 
wayes make way to facilitate the greater: and. 
the aforeſaid Probleme is thus reſolved. Take 
a Cone or round Pyramedie, and make a Ci. 
lar hole in (ome boord, or other hard materia 
which may bee equall to the bales of :the Cone,” 
and alſo a Triangalar hole, one of. whole ſides” 
may be equall to the Diamiter of dhe circle, and 
the ether two fides:equ 
{ one: Now it is mall.” 


” 
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Pro's inch XXI. 


How wth ohe an 2. e body or ſuch hike to #u 
three fettrall cles ; of which the one us 
round, the other a juſt [quartz and the 

"Y third as oval forme. 


* och ſeemeg m more abril OY 
ormer, yet it may tactiſed two 
wayes: forthe firſt, take a Clin et body as 
great or little as you pleaſe : Now it is evident 
that it will fill a 7 ircular hole, which is made 
equall th the baſisof it: if itbeop laced downe. 
ies and will alſo fill a (qua ; 

ſides are equi unto an 

of the T7 e 

according 3 

Archimedes „ &c. 


quall 

ter of the Baſs of th aa : 
linder, & any net * 3 to” | 
whatſoever: the + Of baths his 
owne Owva#thole ſhall alſo Fane _ "3 N 


way is thus, make ac 
1 lee bent var pe alſon melee N 
which Square may 9 to the D _ 


of the (ele: and laſtly make a hole O val wile 
whoſe bredeh may be, equalluntothe diagon 
of the Square; then let a Cylindrical body 

aade, whoſe Baſs may beequallnnto the (. 
cle, and the length equall alſo to the ſame: 
No being placed downe right ſhall fall inthe 
Circle, and flat-wiſe will fit the Sqware hale, 
and being placed floping-wiſe will fill che d. 
vl. 1 * 


* 
* 
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J farther, that if a Cone bee cut Eclipti 
wile, it may paſſe through an Iflocele Tr. 
through many Scalen Triangles, and throng 


a 
- * * 


2 
. 
SW 


Elliplis;end if there be a Cone cut ſealen wiſe; 
will paſſe through all the former, onely forth 
Ellipſis place a Circle: aud further if a ſola 00 
lume be cut Eclipticke-wiſe ir may fila Cui 
Square, divers Parallelogrames, and di 
Ellipfis, which bave different Piamiters. 
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To finde a 3 thought wpon Gor: another 
manner, than that which 5 20 fu delivered. 


B Id him that le multiply the number thougl 
upon, by what #«mber he pleaſethsthen bi 
him Toke that product by any other pad ig 
and then multiply that Qgotiem by ſome other 
number; and that product one divide by 
ſome other, and ſd us Meer as he Will: and hive 
note that he declare or tell you by What number 
he did multipij and Tide, Now in the ſame 
time take a ber at pleaſure, and ſecretly 
multiply and divide as often as he did: then 
him devidethe lalt number by tha which b 


thought upon, In the Manner Hh nos yours 5 


vately, then will 
be the ſame with his, 
mirable to thoſe bag ignorant of the 
cauſe, Now to have number thought upon 
without ſcemeing to know the in gia 
bid him adde the number thought y upon to i . 
en ſubtra⸗ 


Quotient of un 5 2 | 


and aske him how much it makes? © 
your Quotient from it, there will re the 
rw? thought upon. "For example, ſuppoſe 
the number thought upon were 5 "moltip it 
by 4 makes 20: this divided. 502 = Noten 
makes 10, which N 
and divided x by 4598 e 155 in 


admit you think 
4 makes 1 5 0 vm 25 


| * 


© mami Recreation, © 
A wmultjlyed by 6 makes 48 , and divided þ 


1 


makes 123 then divide 15 by the n 
thought which was 5, the Quotient is 33 
vide alſo 12 by the number you tocke, 6 
the Quotient is alſo 3 as was declared t fon 
if the Quotient 3 bee added unto the be 
thought viz, 5, it makes $, which being kng 0 
the number thong ht upon is alſo know-ne. 
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3nd It makes 18, f * 
34, then there wi 7 
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firſt amber thought upon, vi. 4, which 
knowne thereſt is cafily knowne: you 
know the ſumme of the firſt and ſecond; bur if 
the multitude of »#whers bee even as theſe ſixe 
numbers, viz. 2, 3, 4, 5, 6, 7, cauſe the partie 
to declare the ſumme of each two, by antece- 
dent and conſequent, and alſo the ſumme of the 
ſecond and lat which will bee 5. 7. 9,1 I, 11. 
10, then adde the odde places together, except 
the firſt that is 9, and 13, makes 32; adde alſo 
the even places together, that is 2. 11, 10, 
which makes 283 ſubtract the one from the o- 
ther, there ſhall remaine the double of the ſe- 
cond mer thought upon, which knowne all 
the reſt areknowne. | 
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PROBLEM. XXIIII. 


Mow ts it that a man in one and the ſame 
time, may have his head upward, | 
and bu fget upward, being in 
ens and the ſame place. 


He anſwere is very facill, for to bee ſo he 

muſt be ſuppoſed to be in the center of the 
earth: for as the is above on every fide, 
Calum undiquc ſurſum, all that which lookes 
to the heavens being diſtant from the center is 
upward; and it is in this ſenſe that Aſawrolyers 
in his Coſmogr «phie, and firſt dialogue, reported 
of one thar thought hee was led by one ofthe 
Muſes to hell, where hee ſaw Lavifer _—_ | 


% 


| -0# 


in the middle of che nw and inch 


3 as in a Throne; havil 
feere upward. 
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PROB LEM. XXV. a 


of a Ladder by which two men oenirgs 
time; the more they aſcend the more t 


foal 1 aſunder, ee, 
ne being as go 45. . 
aut 


'His is moſt 1 chat if ted 

Lo ade * halfe On this look the C . 5 a 0 
he earth, and the other halfe on the . 
and that two at the Center of the world at i 
inſtant, de ing to aſcend the one 0 1 
the other towards our Antipodes, they ſhoub 

aſcending goc farther and farthe jo 

- We ik; notwuhſtanding both of 
of like keight 
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fn d © that mes Pg. 105 be 12 iD =P 
ef land; doth bra uta 2255 — 


ime paſſe 2 place to Wee 
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Mathematical! karte. 


h not onlyrhe exterior ſurface of the earth, but 
maſter alſo of that which extends even to the 
enter of the earth, and in this wiſe all herira- 


pes and poſſeſſions are as ſo many Pyramides, - 


hoſe ſummets or points meete in the center of 
he earth, and the baſis of themare nothing elſe 
but cach mans poſſeſſion, field, or viſthleo quan- 
itie; and therefore if there were made or 1 
ined o be made, a deſcent 9 55 the! 
rome of the heri I „ e d Tk "4 
center of the earth [ it would bee 
miles i in a ja right line as before. 
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looking which way be will, " I 
"RI North or South Wh} " og 
* 7 


TT His happenet bappeneth that if che partie be under 


either of the Poles, for if he be under the 


North pole, then looking any way hee look 
South Fee ad abes , 4 urre 
the Poles of the world; and if be be under 
Soxth pole, hee N Notts, by the 
lame reaſon. . 


* a 


x A 
: 
- 


"Pro BL E M. XXVII. 


To tell any one what amber — | 
certaine operations being ended without 


a * gueftion. 


Bus ad Th. a number, 

him to multiply it by what 1 

thinke convenient: Arie e 

adde what number you pleaſe, ene th 
cretly you conſider, that it may be 45 

that which multiplicd, and then et him 4 
the fam by the amber which he firſt » 

by and ſubtract from this Lenin the us 
—— upon: In che lame time — 


ain the dof ſer gives the Derr, 
the reſt will be 2, which willbe zog 

Io che —— CE, 
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PRO ® LEM, XXIX. 
Of the play with two ſeverall things. 


T is a pleaſure to ſee and conſider bow the 
ſcience of ers doth furniſh us, not one- 
y with (ports, 
> bring us te 
hings, as ſhall in ſom bee ſhe wen n in 
is enſuing progreſſion. I 
e 
han hold divers ing! in 1 | 
nd Silver, and in one Kan 
(NOW UT IF wa mation, or 
rtificiallyin which hand the Gold or Silver vi; 
tribute tothe gould, or ſuppoſe it have acer- 
aine priſe, & ſo likewiſe attribute tothe Silver, 
another price, conditionally that the one be od 
and the other even: as. for example, bid him 
hat the Con d be valued at 4 ( rownes, ot Hi.. 
ing:,and the Silver at 2.(rownes or · Shilling: 
dr any other amber ſo that one be odde, and the 
ther even as before: then bid him triple that 
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Prom LE Mo XXX. : 


= 5” 


| Two nubert being or Wpoſed mito wo GT % 
ral, parties, to tell which of theſẽ : 770 
bert 2 a each of them, 12 2 hs 
A erde admit yen had propel po 
{ Woytotwo'men whoſe names were P 
and lohn, two numbers, or peeces of i non 12 f 
the one even, and the other odde; as 10 
and let tlie one of them tale one fthenum her: 
and the other partie take rhe other #1 
whichthey place privitly"to rhemſely: 5 1 0 | 
artificial, according to the ale de 
cellency of number, to finde which ol 
did take 1c. and wich 9. Wit Ong ask in 
queſtion: and this ſeemes moſt ſubti 15 dell 
vered howſoever differing little from de tote 
mer, and is thus performed : Take p 
to your ſelfe alſo two uumbtri, the one eve 
the other odde, as 4. aid chen Vil Pers 
kedoublethe® er wich hetools an and eo 
you privately double alſo your greateſt nun 
ber; then bid og ute number wh 0 
behath, and doe you rain al 7s ; 'h lis 
number: adde jour rwoprodactoto her, a nd 


marke 8 or odde, then b | the v 0 
them ta 


parties put their Wen, tog | AK 6 6 
the halfe of it, which "rh y Ob 
then 1 immediatly tell Peter , 
Labs 9. becauſe the as 


nd ſuch woald be the: 2ggre or Tuntue 5d hy 
he double of Peters 144 el * h 
Peter had taken 10. it otherwiſe, then th 
night have taken halfe, and 7 John ſhould” 
nave taken 18. ohd Y Peter g. ſoy e. —— 
nad taken lo. che double i 15 5 5 triple of EE 
the other number is 27 wie together 


* 


akes 47. odde : in en 0 ( 
our »#mber conceived u mind 8 makes 
. and the triple of the- f 
akes g. which ſet ohm . 17. odde': 
Ow you cannot take the halfe of 17. 9775 
which argueth that Peter had the greater u. 
ber, for Ke the double of g. is 18. and 
che triple of 0. is 30.whitHfer together makes 
8. the halfe of 1 5 may be taken: therefore in 
ſuch caſe Peter tooke the leſſe umber : and 
Ton the greater, and this being done cleanly. . 
carries much * with it. 


— re 4 — — — — - 
[ * * . 


— 


D 


5 n 


Het deſeribe a Cirtii that Hul bonch 4s 
Points placed bowſoeveritpon a plaine, 
en not in 4 right lin, 


Etthe 3 0.1 = 


foot of the Compaſſrug 


an Arch role at ple +a 
at B. croſſe e —— —.— 


* 48 


place a Ruler u 1 

and F. cut . 
line in K. ſo K. is the 
Center of the Cir- 
cumference of a Cir"_;....: 


cle, ; which ll. An "9 


— GS 4 


gk TEEN Me: coat FS 
r e 

to finde- the 

of that Circle, Make 

3-points in the circum rence, and then aſe 

8 : fo. ſhall you have. the Center 

thing molt facill, to every rioncr in the 


res of Geometrie 4 


PROBLS Me XXXII. 


| 


How to 2 Cirele inte 4 


ſquare forma, 


t the Arg 


FILE 


Circle bein placed ( 
ſo, it will make a per- 
tet ſquare,” N 
ſide A. A. is e 
the diamiter 
Now here N 
noted that the 82 
15 greater than th 
Circle by the vacuity 
in the middle. v ix, MA. 


PROBLEM XXXIII. 


ipith one and the ſame e:mpaſſes, and at one . 
the ſame extent, or opening how to r er 
many Circles concentricall that 1. . 
greater or lefſer ane than 70 1 Ha 
anot her. 2 


1 s1oqwithour git fer many wi 
this propoſition is to beg rel; 


the judgemeur of ſome it is | 
ble: who enge . f ought, go an inge- 


nious Geometrit ian w es eren 

that moſt facililandry wayes; for in = 

place if you mike a Circle upon a fine plaine, 

and upon the Center of that Circle, a ſmall | 

P ge of wood be apy to way up and 

put downe at pl by helpe of a ſmall il hole 

| — hen with Tee 
ng ofthe Compaſſes, 1 may deſcribe 


cles 


* / eles Concentritall - K 
- thatis, one greater or 

leſſer thin another 4 

for the higher the 

Center is 2 up,the 

5 5 8 will x 

Secondly, the com- 4 

paſſe being at that e: - is 4 

tent upon a Gibus bo- 

dy, a Circle may bee 

deftribed Wen will - | 

be leſſe than the for- | 

mer, upon a plaine,a nd-more ail 

a Globe,or round bewle: and this againe 1 If 
obvious upon a round Pyramide, placii the 
Compaſſes upon the top of it which will be fam 

lefle than any of the former; and thisisdem 
ſtrated by the 20.Pro. of the firſt.of E 

for the Diamiter E. D. is leſſe than the li 

D. e E. taken together, and the lines AD. ö. 
AE. -being equalltothoDiamirer'B (*-becaule 
of the ſame diſtance or extent of openit 
Compaſſes it followes chat the Diamiter BD 
and all his ¶ ireles together i is much lefle th 


the Diamit Cs 4 BC. — 
deres 8 


88. 
8 110 
4 

1 * * 14 
1 * "2 255 


. — . 2 a * > N 2 * 4 - wx +5 3 "» a - * — : of _ « i 4 © — * 
' ö N L 2 0 * — E * F n o 7 * "oy * \ yy " * d Wy 
4 " > - N N = 8 
* * pe 
2 LID = a — - 3 N 

— 4 4 - 

= 
v % - vw. 

of 
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< e p 6 = . 7 
- 
* 
- 


PRO Lin, III. 


Any nambers under 1 o. being thought upon, 
to finde what numbers they were, * | 


Et the firſt uber be doubled, ard uno it 
adde 5.and ww/riplyed chat ſumme by 5.a 
unto it adde 10. and the next number 
upon; wulnipipe this ſame 
and adde nnto it the next mbar, and . 
ceede: now if be declare the laſt umme 
if he thoug Jeu 4 _ chen ſub» 
tract onely 35. firſt flgure in 
the place of tens is the — though upon: 
if he thought upon two figures, then ſubt᷑ract 
35 alſo, and the 2. alſo the id $5. from bis laſt 
. two figures 1 
the ume tho 2 upon 
three figures, W exon 6. and chen the 
firſt 3 s are the — ve 
Ec. Þ ifone he 2 
9,6 IE 
makes 15 
which ders rebar ys us adde the 
number, vj. y. makes 92. 2 3 


52 
upon : to conceale this bid Vim take the uk 


" Mathematical ken. 


of ir or put firſt 1 l. Or an other number to ti, 
and then it will not be S open. * 


— 


bad n. NV. 
Of the Play with the Ring: 


A Monglt a company of 9-vr 10. 10 1 4 

| ng baving a Ring, 7 4 

to finde out! in which hand: upon which fing . 
joynt it is; this will cauſe 270 aſtoniſhment 
t048norant ſpirits,” w ich will make them he⸗ 
leeve that he that doth it workes by magicks, 
or wixeberaft 3 But in cf: it is nothing de 
but an nimble act of Arichmericke , 


upon the p recedent Probleme: for i 4 
ſed ho the. perſons ſtand, Son in 
al firſt, the next ſecond, c, lem 4 

| ined that of N 1 5 : 


; 2 5 -v 
* 


ſous, which ws N and it kes 8. to which ad 
5.makes 13. this multiplyed by 5.makes 65 (put 


10. to it, makes 75. unto this put a. for the aum · 
ber belonging to the left hand, and ſo it makes 
77. which mwltiplyed by lo. makes yo. to this 
adde the number of the fingers upon hich the 
Ring is, viz. 5. makes 75. this ma/tiplyed by 
10 makes 7750. to which adde the number for 


the Joynt upon which the Ring is viz-thethird 


jeynt, makes 7753+ to which cauſe him to aude 
I 4. or ſome other »#mber, ta conceale it che 
better : and it makes 7767, which being decla- 
red unto you, ſubtract 35 14. and there will re- 
maine 4. 2.3. 3. which tigures in order declares 
the whole myſlery of that which is to bee 
knowne,4, ſignĩſieth forth perſona... the left 
hand, 5. the fifth finger, and 3. the third jeyn 
of that finger ” | : 


1 GOP 
» rn ** 1 X. SY 1 


_—— 
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'PROB LE M. XVI. 


— 
is $3 
* * * 
5 


one having throwne three Dir & 0 4 
declare the e of each one, os ew. ch 
e ther, bid him double the points 

one ofthe Dice, to which bid him adde 3. 
455 multiply that by 5 5. and to it adde 10. 
to the ſumme bid bim adde the number of the 
ſecond Dice: and multiplie that by Io. laſtiy o 
this bid him adde the — of rhe laſt Dic, 
and then let him declare the whole uber: chen 
if from it you ſubttact 3 50. there will remaine” 
the number of the three Dice throwne. $4, 


_ | — 
* — ä —_ ———— — 


1 T —- _— As. n. Dll. en. 


PROBLEM. XVII. Y 


He to make water in 4 ont zeme to. 1 1 
boyle and ſparkle. © * 285 . EY 

1 a Glaſſe neare full of water eck 
n e and ſertig one hand upon th 
© 8 to bone it faſt: a 


— 1 2 * " 
- % 
/ 9 a | 
5 
or 
1 va — * 
5 a 2 4 7 
BY 4 


andy ince Left of the pore ow. 
ure 


EXAMINATION: 


the parts of the Glaſſe, but it is rather in the 
quicke locall motion of the fin go For reaſon © 
foewerh uu that by how much « Bod > draweth 
nearer to a qualitie, the leſeis it jets or "oy 5 
gable of another which is contrary _ it 
condenſation, and rarifaction are contrary = | 
lities and in this Probleme there is three bodies 
cenſidered, the glaſſe, the water, and the ayre; 
now it is evident that the Glaſſe being the 2 
ſelid, and impenitrable Bod) He 
capable ofrarifa ation than x ah | 
is lefſeſubjeR a dee and poo poo 8 
rarifactiom, it is rather con ſiderable in r are 
than in the water, which 7 inſcribed by. the © 
Glaſſe, and above the water, and rather inthe -/ _ 
water than in the Glaſſe : the agitation, or be 
trembling of the parts of the Glaſſe ta ay 3 
apprares not : for it is a continued body; . 
part why they not in the. whole ; and. { the W 
eee bur.” „ 


F He cauſe of this, us not inthe rarifattion of 
/ 


22 Lee, rs of the water: 
$4 being leſſe ſubj it Ag 

cried e & _ 

Ap | | 4 | 


— Reepautit, "09 


quicker the circular. motion of the. . 

of the Glaſſe 1s, by ſo Wn, | 

Poa fed Ayre be avitated and ſo the wat, „ oy 

receive ſome apparant affection more e 1. ö 

| from it, according to that motion: if wel ſit 

om the quickyeſſe of winde uppon the Sea, o 

e thereof phas there is a great or I 25 

tation in the water; and for further examinati. 
en, we leave it to the ſeareh ef theſe » whi 

are curious. 1 


— 1 
— — — dl 


8 —_— ie wes. — 
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PROSLEME XXVII. 


of n fine veſſel which holds wine or water, 

5 into it at a certain height, but being 4 705 

filled higher it will runne out of ite. 250 
owne accord. | 


133 de a ve ſſel A. Z. C. m. tte 

dle of which place a Pipe; whoſe cod 0 1 

above at E, and below at the bottome ot the 

veſſeltas at F. are n; ler the end E. be ſe ome · 
what lower than the aſſet . 


„ bority ou pe — 
in the wer ſo that . to fares 
Fe we. for it wil ot cake mtl irbeal 6 


che figure H: for fill 
under 1 at | 
and all | | 


PS or 8 as in ” 


H. you will ſee fine" PR | 
ſpbee: for then all oo ee 


ve ſſel will bee exapry © 
incontinent, and the Al 
lubtiltie of this will —" more F 1 


loch ür in Te: 1 25 e 3 


reaſon of this is not by af 
know the nature of a Cocke or Faxcet; 10 11 is 
a bowed Pipe one end of which is put into tbe 
water of liquor, and ſucking at the other end 
untill the Pepe be full, then will it runne of it 
{elte; and it ĩs a fine ſecret in nature to ſee, that 
itthe end ofthe Pipe which is out of the water 
be lower than the ver, it will runne out with- 
Out ceaſing: but ii the month of the Pipe bee 
igher than the water or levell with it, it will 
not runne, alchough the Pipe which is without 
be many times bigger than Nhat which is inthe 


water; for it is the p property of water ny 
e _ 


+ L.A » . . 
"> vs 0 3 


EXAMINA» 


| | E XAMIN ATION. ; 
Har ; to be mated that if the face of 


water without be in one and 2 — 5 
with that which is within, though the outte 
Pipe bee ten times greater than, 4 which 
within; the water naturally wil nat unne, 
F the Plaine of the water wit heut be. an dan 
lower than that which is within, it will free) 
rune; and here may er that 1] th 
mouth of the Pi ne which is Folly "water; , 
but onely touch 7 ficies of fs al 2 . 
in, altbongb the other end of the Pipe w yithont bt 
much lurer than that within, the wal tw 
not run at all: which contradiłls the N * Fo 
hence we gather. that the preſſure or pou 
of the water within, is the cauſe of r 
eme reſpett. 5 


8 
* 


po B LIM. XXIX. 


COmerimesthere are Glaſs which are 
of a double faſhion, as if one GlafeW 
within another, ſo that they ſeeme bur one, dn 
there is a little ſpace betweene them. No 
powre wwe gr other e 


ade 
ere 
b 


ages by helpe of a Tannel, intoa little hols 
left to this end : ſo will there appeare two fine 
leluſions or fallacies; for though there be not a 
droppe of wine within the hollow of the G/«ſſe, 
it will ſeeme to theſe which behold it that it is 
a ordinary nen fine and er 
ally to theie which are ſidewiſe of it; and i 
one moove it, it will much conſirme it, becauſe 
of the motion of the wine: but that which will 
give moſt delight, is that if any one ſhall take 
the Glaſſe, and putting it to his mouth ſhall 
thinke to drinke the »ize; inſtead of which hee 
ſball ſuppe the «ire: and fo will cauſe laughter 
to theſe that ſtand by: who being deceived, will 
hold the Glaſſe to the light; and thereby conſi- 
dering thatthe rayes or beames of the light are 
not reflected to the eye, as they would bee if 
there were a liquid ſubſtance in the G/aſſe - 
hence they have an aſſured proofe to conclude, 
that the hallow ofthe G/«ſe is totally empty. 


— — 
* — 
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* 


PROBLEM. XI. 


If any one fhonld held in each hand 45 man 
peeces of money as in the other, lot 


Babe that holdes the money that hee put 
Dout of one hand into the other what - 
ber you thinke convenient : (provided that it 
may be done, ) this done, bid him that out of the 
Band chat he put the other num er into, that ho 


"3. „ 
"> 4 


aheomef js manyes bee heath 
itinto that for the n bet 


dh w band which was put the 
way: there will be found juſt th 

ble the and: Spun, wy 
ample, admit there were in cach hand 12.4 
lings ot Counters, and that out of the righth ” 
yon bid him cake 7 and put it into ett: and 
then put into —ç right hand from hel 
many as doth' meth right, wh 
ſo there will bee in the left hand 14, 

the double of thenwmber taken 9 

hang, to wit 7: then by ſome of the ri 
fore delivered, tis aſi to finde how a 

in che right band, vix. 10. 


—— — — 


pros LEM. XLI. 


es Dice being caſt , how artificial 4 5 
Moder the number of the ports © 
thar may ariſe, 9 


"T4 

4 T4 1 
1 

We 

2 


Vppoſe any one had caſt three Dig ſecr 
iy. bid him that he adde the points 
vpmoſt together; then putting one. of Di 
apart, unto the former ſumme adde the 255 | 
which are a other two, then bid 
theſe two Dice, and marke how n 
— tk Dc 
then put one of theſe 
way nor changing the fide, marke tl 


Mathematical Recyeatidn, | 
which are under the other Dice, and adde it to 
he former ſumme: laſtly throw that one Dice, 

{ whatſoever appeares upward adde it unto 


he former ſummez and let the Dive remaine 


hos : this done, comming to the Tad/e, note 
hat points doth appeare. upward upon the 
hree Dice which adde privately rogerher, and 
mto it adde 21 org times 7: ſothis «Addition 
FR ſhall be want ene which 
arty privatel e of all the operations 
dich N made. As if hee ſhould 
hrow three Dice, & there ſhould appeare up- 
are 5.3.2. the ſum of them is 10: & tting one 


of them apatte as 5. unto 10, adde the points 


vhich are under 3 and 2, which is 4 and 5; and 
it makes 19: then caſting theſe. two Dice ſup- 
pole there ſhonld appeare 4 and. 1, this added 
unto. g wakes 24. and ſetting one of t heſe two 
Dice aparte as the 4. unto the former 24, I adde 
the number of points which is under the other 
Dice, viz, under I, that is 6, which makes 30. 
ſt of all I throw that one Dice, and ſuppoſe 
there did appeare 2 which I adde to the fotmer 
30, and it makes 3 2: then leaving the 3 Dice 
hus, the points which are ppward will be theſe, 
$14, 3 unto which adde ſecretly 21, (as before 
was faid)ſo have you 3a the ſame number which 
he had: and in S 
tice with 4, 5, 6, or miny Dicc or other badi 
obſerving onely that y muſt adde the points 
oppoſite of the Vice: for upon which depends 
the whole demonſtration or ſecret of the play; 


or alwayes that which is above and under- 


2 


: 9 * . 4 
( SR 
| E1 
» I 


neath makes 7: but if it bb 
then mult yonadde as on char mb: 


P ROBI LB * „In. 


Two mettals a5 Gold an 3 font 


veighing alike, being rivately e 
| 1 5 ie Boxes, to finde which of them 
. the Gold or Silver in. 


Tis ſaid that an £m wor wie power” [] 
one of his ſervants after he 10 15 
mained with him, to aſſigne him f 
ward: to which after few dayes the E 
condeſcended, and cauſed him to come ii 
Treaſury; where he had prepared two £ 
one tullof Gold, and the other full of L. 
ing, and of forme and magnitude alike 
and bid him chuſe which he could ave, N a 
many chinlæ that-in this Prob/eme' one tr 
Euiced onely'by fortune inthis choiſe, at 
that which moſt makes a man happy it 
choiſe: bur the want of know 


age e. 
them ſo to judge which knowerh'not 8. 
Wie. A Aar hemarician acoounts it 


» , f F ” 8 * 
. % 

* 4 "TY * | * * 
„ * * * d 

us part , > 2 6&8 


= Fn ©) 

leventh part; where He He 

ore there may bee 

gathered in Which 

is the Gold, and in 

which is che lat. | 
But becauſe that this experiment in water 

hath diverſe accedents, and therefore ſubject 

to a caution g and namely becauſe the matter of 

the cheſt, mettle, or other t may hinders _ 
Behold here a more ſubtill ine in- 


weighing 
ſheweth us that 
nitudes of equall wei 1 


wings 


of gold weighing 12 pound (as B.) Now 
Fl 


” is ſuppoſed that tr cl eee 
are of equall weight, forme, and magnitude 
and to diſcover in which the geld or le les ac 181 rm 
take a broadꝭ paire of Compaſſes and clip o 
of the coffers r globes cer darn wm 
dle as at D; then fixe in the cheſt or globe am 
peece of iron between the ſeet of the compaſſes => 
E E., at the end of which hang a weightGlot 
the other end may be cou , and} 
in equilibro; & doe the like to the ocherch; * 
glabe. Nou it that the other « cheſt on globe | 
dlipſed in like diſtant from the e 1 Gu by 
ing at the other end the ſame weight G * 


cakes up part ofthe lead 'becauſe it occupies 
= — woke 9 e 3 : 
not hang in eqwi/obyio except & be placed neut 
10 N: hence we may conclude that there ist . 
e dc a 


PF Tl 


I: 
g 9 r wi 5 

0 , ' 4 = 1 . 6 10 2 1 5 
24 al. : 9 3 I EF +3 EY - . 411 1 * » a > 8 


| by ol * | A . 8 , * * 
eee e ede ee 15410098 
* ; BY T_ 
1 BY | ; * , 1 4 * ' fr: 8 6s 1 1 d », x 1 
| $74 aan ˖ A. | th A 


—_ "hey 2 fat 1 
the water, & e weigh 
another: hence there is no 1 . find 

ineq uallitie of the mettell; 2 pt areinch 1d in 
chef Boxes in the water: the intention of Archi- 
medes was not wpon contrary mettells incloſed in 
equall Boxes, but confiſted of comparing mettels, 
fimple in the water one with another: therefore 
the inferences: falſe and abſurd; | 


= — „ 8 —— —— ä 
* * 


PROBLEM: XLIII. ; 


Two Globes of diverſe mettles, (as one gold al 
the other copper ) yet of equall weight being 
put into a boxe a B. G. te finde 1 


ves end the tei or copper A 


yes diſcovered by the c 
of the two Bowles or 
the counterpoyſe H. 


iutenuiral h , ;, 
therefore the Center of can vi Al t ee? . F 
Glober taken together, (all hee Re e 
from the midle oftbe 
handle (under which 
is the Center of gra- 
vitic of the Box ) than 
it was before, andſee- 
ing that the handie is a 
al wayes in the midle 
ofthe box, the waight- 
NX. muſt” bee 55 
mented, to keepe it 
in æquilibria: and by 
this way one may 1 
know, that if at the ſecond time, the counter 
poiſe bee too light, it is figne that the Gon 
fartheſt off the handle, as arthe firſt criall it 
Was 1 neareſt, * 


Pads rim; Ul. 


Pap to repreſent diverſe ſorts of Raine- 5 
| bowes here below. " 


Ho WY 
D *. * * You 1 * 5 2 
. „ © = ; 


He Raincbow | 18 4 thing inte in 1 N | 
Ta which raviſherh often th the eyes m 


5 or as a fer GT N te * 7 piet ea « 


7 


Auußematical Recreation? 87 
may ſce dies of ſundry ſorta, the violet, the blem 
the orion, the ſaplir, the jaciut, and the meramd 
colours, as à livel placed in a greene 
ſoyle: and as — of nature, it ĩs 
a high worke of the Sunne who caſteth his 
rayes or beames as à curious Painter drawes 
ſtrokes with his penſell, and placeth his co—ꝛ 
lours in an exquiſite fituation ; and Salomon 
faith, Eccleſ;, 43. it is a chiefe and principall 
worke of God. Notwithſtanding there is left 
to induſtrie how ts repreſent it from above, 
here below, though not in perfection yet in 
part, with the fame intermixture of colours 
that is above. RS | 

How you not ſcene ov by Oares no Boate 
it doth excceding quickly glide upon the water 
with a pleaſant 5 Ariſtotle (ayes that it 
coloureth the water and makes a thouſand a» 
tones, upon which the beames of the S 
reflecting makes a kindle of coloured Ruinebom: 
or may we not ſee in honſes or gardens of plea» 
ſure artificiall fountaines, which powre Beth 
their droppie ſtreames of water, that being be- 
tweene the Sunne and the fountaine, there will 
be preſented as a continuall Rainebow? But not 
to goe farther, I will ſhew you how you may 
doc it at your deore, by a fine and facill experi- 
ment 


Take water in your mouth, and turne your 

backe to the 3 — face againſt ſomæ 

obſcure place, then blow out the warer which 

is in your mouth, that it may bee ſprinkled in 

mail drops and-vapours: you hall ee theſe 
—_— 


i 
«. * 


f 2 * 
= 
- . 


. 
*, - - » ; 0 2 , 
of 1 
WY! $2.7. 


Mathematical Recreation, © I 
atomes vapours in the beames of the Sunne to 
turne into a faire Rabinebom, but all the grieſe 
is that it laſteth not but ſoone is vaniſhed . 

But to have one more ſtable and permanent 
in his colours, take a G/aſſe full ere andexs , 
poſe it to the Sunne, ſothatth6rayes that paſſe 
through ſtrike upon aſhadowed place, you v Ul .. 
have pleaſure wick the fine forme of a R 
bow by this reflexion.' Or take Tr igonall guat 
or (if al Glaſſe of diverſe A and looke 
through it, or let the beames of the Sunne paſſe 
through it, or with a candle let the appearans * 
ces be received upon a ſhadowed place: you * 
have the ſame c . ee | 
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PROB LE Me: XLV. 


How that if all the Powdev in theworld „ 
cleſed within a bowle of paper or glaſſe, a 


© being fired on all yer e nor. 5 
W that 4 


8 bowle andthe ill be e ind 


parts, the f Char means the po 8 


wo * ; : 
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fible any wiſe to breake-it ;-1f' the ohe were 
perfectly round, and the Glaſſe flat and uni- 
forme inall his parts: for the bomie would touch 
the Glaſſe but in one point, which is in the 
middle of infinite of parts which is about it: 
neither is there any cauſe why it ought more on 
one ſide than on another, ſeeing thatir may not 
be done with all his fides together j ĩt may bee 
concluded as ſpeaking naturally, that ſuch a 
bowle falling upon ſuch a glaſſe will not break ĩt. 
But this matter is meere Aetaphſicall, and all 
the workemen in the world cannot evet Mun 
all their induſtrie make a bowie perfectly uud, 
or a Glaſſe uniforme. | 2 


—— 


Px 0BL%s M. XLVI. 


Te JA number which rang, divided by 3 
there will remaine 1, being divided by z, 
there will remaine 1; and [o lilewiſe 
being divided by 4,5, or 6.there 
' would flill remaiue 1: but be- 
ing divided by 7, tere 
will remaine 
nothing. EA 


1 many .,fdnthort of Arithmericke this 

bleme is thus propoſed: A woman ca 
egges to market inabacket, mett an unruly 
low who broake them who was by order t * 
to pay for them: and ſhe being dem anded w rut 
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membred that counting them by 2, & 23 the 
remained 1: likewiſe by 2 and 3, by 4 and 4, 
by 5 and 5, by 6 and 6 there ſtillremained i; 
but when the counted them by 7 and 2 In 
remained nothing: Now how may the 1 
of egges be diſcovered? <> MALO: 
- a 3 may AN Er be mew. 
y 22 3+ + 
ne: Wr wal Mf 1 aunity: multipiß 
cee numbers together, makes 702, to which 
adde 1; ſo have you the wmber, viz. 721: in 
like manner 391 willbe meaſured by 2, 3:41 
6; ſo that i remaines: but being meaſured by, 
nothing will remaine; to which 0 FE: 
adde 220, and you have other numbers which 
will dos — any hence it is doubtfull what 
ember ſhee had, therefore not to faile it muſt 
be knowne whether the did exceed 400 80 
ac. in which it may bee conj : 
could not exceed 4 or 5 hundr \ſceing a mas 
or woman could not carry 70r $hundred eg 7 
therefore the number was the former * 
which ſhee had in her backer + which being 
counted by 2 and 2, there will remaine 1, 1 


and 3 int couned T7 7 and 7 there 
remaine o. 
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| Mathematical Recreation: 


-Pxo LIMB XLVII. 


One hada certaine number of crownes and coun- 
ting them by 2 and 2, there reſted 1: counting 
them by 3 3 and 3, there reſted 2: comming them by 
4 and 4, there reſted 22 count ing them by 5 and 
5, there reſted 4: counting them by 6 and 6, 
there reſted 5: but counting them by 7 
and 7, there remained nothing: 
FL many crownes mi gb 
hee have, 


12 ie hath ſome affinitie to the 
and the reſolution is almoſt in 

manner: for here there muſt be found 

a ——— which multiplied by 7, and then divi- 


e there may alwayes remaine 


than the diviſor Now the the 
firſt aumber which arives in this nature is 119. 
unto which if 426 be added, małces 3 39, which 
alſo will doe the ſame: and fo by adding 420, 
you may have other awwbers to rilolve this 


propoſi om 
ITY L 5 10 x1 VII 


* forts of wei bes in the ot mane? 

e be to weig al [pe agg 

gweene . 10 pound, 
«© 0K 121 and 364 pv) 


Tan, things betweene "_— 


res Lothar 


ſumme be equal, or Crain 
as are the numbers 1. 3,9; 8555 5 
4 ſuch weights, the firſt being of x D th 
ſecond being 3 pound, the chi a. 
and the fourth being 27: any wei ght berw 
I and 40 pound may bee weighed As I 0 
Weigh 21 pound, put unto the thing that js 80 a 
0 be weighed the 9 pound 77655 ther in he > 0. Y ; 
ther 5allaxce put 27 pound and Which 
doth counterpoiſe 21 pound 0g poi 
if 20 pound were to be weighed, put to it in eh 
allance g My, and in the 1 25 a 
ee 3, aud 1 [oof others. 7 
manner take thoſe 5 erg 
| e978, 90009. ogy: wich t 
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PROBLEM XLIX, 


Of 4 — KN ul ballanc e which Fab 
el e juſt becauſe it hangtin' e, 
= withſtanding prueteng-t2 pound one” 4 
balance an err Rs non ie 
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them to deceive the world: the ſubtiltie or 


craft of which is thus, that one arme of the 


— —ͤ— another, by he agen 
weight is heavier fre a- 


beam — 


andle plac 2 ir een 
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weights in ſuch pro- 
portion as the parts 
of the beame have 


ene unto another, which 12 to 11 * fo N 


chat the greater be placed in the h allance which 
bangs upon the ſhorter part of the beame, and 


the leſſer weight in the other h allance. it is molt 


xertaine that the hellancer will hang in t- 
th 92 e moſt deccirfull, DOT 


* 

The * of this ĩs be he * 
riments of eArchimedes, who ſhewss thattwo 
unequall weights will county ONES one ano» 


ther, when is like — an 
the parts of the beame (cher the * a 
X 


Friw: will ſeeme molt ſincere: 2 2 


athemiti 2 
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rates) and the weights themſelves: for in ond 
further from the Center of the handle, by 
much it ſcemes heavier; therefore if there 
diverſitie of diſtance that the balances hang 
them bang in æqui ibris, and to diſcover if re 
be deceite, change the weight into the other 
balance, for as ſoone as the greater weight i 
placed in the balance that hangs on the longer 
parts of the beame: it will weigh downe the 
other inſtantly. | „ 
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PRoBLEM. I. 


3 


Toe beaus or lift wp a bottle with a tren. 
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ſo much ſurer, by how much the Angle is acuter 
Or ſharper; and the end which is wed ap= 


roacheth to the other perpendicular parts 
* comes out of the bottle. 
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Pier LEM LI. 


How in the middle of a wood or deſert, without 
the fight of the Sunne, Starres, Shaddow or 
Compaſſe , to finde ont the North or 
South or the foure Cardinalt points | 
of the world, Eaſt Weſt, cc. 


T is the opinionof ſome, that the windet are 

to be obſervedin this: if it be hot, the South 
is found by the windes that blow that way, bar 
this obſervation is uncertaine and ſubject to 
much error: nature will helpe you in ſome mea- 
ſure to male it more nike n any of the 
former from a tree, thus: cut a ſmall tree off even 
'to the ground, and marke the many circles 
that is about the ſap or pith of the tree, which 
ſeeme nearer together in ſome part than in o- 


E | » * 
77 . , , % 
= 


ther, which is by reaſon of the ſunnes morion a- 


bout the tree; for that the humiditie of the 
parts of the tree towards the South by the heat 


of the Sunne is rarified and cauſed to extend: + 


and the Sunne not giving ſuch heat towards the 


North part of the tree, the {ap is leſſer rarĩſied 


76 


332 1 . * 


2 ofthe 92 

all ſhew- 
A wan 12 . 55 
experiment may L 2 "*24Þ e 
thus, take a ſmall necq_ © 4 mn 
ale fuch as womer 8 We... 


— che f tenet that erg my 
ſwimme) which needle will by little and lit 
turne to the North and euch poitts. But ifch 
needle bee great and will not ſwimme, t 

it tough a ſmall peece of corke: or ſome'ſu 
like thing, and then it will doe the ſame: + f 
ſuch is the propertie of iro» when it is 2 
in io, it ſtrives to finde out the 7 


the word; dr Pest ef North nd South l. 
S reer Aa doth. 
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EXAMINATION; 


at it more thinne, which doth eaſily diſſipate . 
ud evaporate: which evaporation carries a part 
the 2 with it; 4 on 7 cog 7 | 
ndenſation, ſo that there us 1s 4 pert of, 
be nouriſhment which the 422 
onſumes: ſo cantrarily on the other fide the con- 
»/ation and reſtriitive quality of the moyſtnre - 
«uſeth lefſe oem and per dit ion: and ſo 
onſequentiy there remaines more nouriſhment, 
which makgs a greater increaſe on that fide than 
n the other fide: for trees have their growth | 
In winter, becawſe their powers, and theſe of „ 
earth e fout wp: ſo in the ſpring when their po- 
5 are open, and when the ſuppe and moyſture is 
dr awne by it, there is not ſuch cold on the North 
fide that it may bee condenſed at once: But con- 
trarily to the ſide which is South, the heate may 
be ſuch, that inlutle time by continuance, this 
mo yſture it diſſipated greatly;and cold is nothing 
but that which haraneth and contratterh' the 
worſture of the tree, and ſo converteth it into. 
wood, = 5 
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as PROB LEM. LIT. 


Thres 75 ons having talen Counters, 
Cards, or ether ns 4 to finde how 
auc h each one hath talen. 


Auſe the third party to take a member. . 
which may be divided by4q,&as often as he 
takes 4; let the ſecond party take 7, and = 
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' _— P 2 LO HENS 

© © -  rogether and declare the ſumme of it: whi 
ſecretly divide by 3 and the Quotient inch 
double of the number. which the third pee 
did take. Or cauſe the third to gige untorh 
ſecond and firſt, as many as each ot them hath 

then let the ſecond give unto the firſt and thin 

as many as each of them hath; laſtly let i 
third give unto the ſecond and firſt, as mama 

each of them hath ; and then aske how much 

one of them hath: (for they will have then al 
alike;) ſo halfe of chat number is the numpe 

that the third perſon had at the firſt: which 
knowne all is knownc« N 
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"RP \PRonLEME LIII. 


How to make a conſort of woſtchs of many parti 


With one voyce, or one inſtrument onely, 


Ti Probleme is reſolved, ſo that a ſinger t 

player upon an inſtrument, be neare an Fah 
which anſwereth his voice or inſfr#ment;andit 
the Echo anſwereth but once at a time, he may* 
make a double; if twice, then a triple; if chure 
times, then an harmonie of foure parts; forit 
mult be ſuch a one that is able to exerciſe both 
tune and note as occaſion requires. As when: 
begins ur, before the Echo anſwere, he mayb&& 
gin /o/, and pronounce it in the ſame tune th” 
the Echo anſwereth , by which meanes & 
hau a fi, agreeable conſort of mw/cks.; i 


s ; 
LO 

<> 

\ 1 

. bk 2 

_ 

Ae” * 1 * 

Y 3 

* . * 1 
F 7 Why 

* - © + 
+ 3 
. . 4 * 
0 A. = ” A Y 


- 
* 
a 
* — 
? 
" > 


3 3 . "0 4 I 
in the fame time that the Echo fo ,to ; 
ſound the ſecond note ſol, hee may ſound forth 
another e higher or lower to make an eight; 

1 moſt ect conſort of unc, and Oo of | 
ethers; if he will continue his voyce with the 
Echo: and ſing alone with two parts, Now ex- 
perience ſheweth this to be true, which often 
comes to paſſe in many Churches; making one 
to beleeve that there is many more parts in the 
muſicke of a Quier, than RATIO __- 
becauſe of the reſounding and multiplying 
the voyce, and redoubling of the Quire. 


* * a 


PAO M. LIIII. * 


To make or deſcribe an Ovall forme, or that 
which neare reſembles unto it, at one 
tvrning with a paire of common 1. 
WA ompa ＋ . 25 


Here is many fine wayes in Ceometrical 

pradbires, to make an Ovall figure or one 
neare unto it, by ſeverall centers: any of which 
I will not touch upon; but ſhew how it may be 
done promptly upon one center only. In whi 
I will ſay nothing of the Oval forme which 
appeares, when one deſcribeth circles with the 
points of a common compeſſes, ſome what deepe 
. me pee of — 

it ſelfe in ſome : Skinne ma 

keth an Oval forme. Bar kk wil wore evident- 
ly appeare” upon a celnapne or eplinaers f paper 


# 


" thn co Cp 
r deſcribe as it were a circle upon 15 | 
aper afterwards being extended, will 
circular but ovall-wiſe: anda parc of Cem 
may be ſo accommodated that it may 
ſo upon a plain thus. As let the len 
% be H. E, faſten 2 —— 
the end of chat line as 
F. G, and take a three 
which is double tothe 
length of G. H, or F. 
K: then if you take a, 
Compaſſe which may 
have one foot lower 
than another, with a 
ſpring betweene his 
legges: & placing one 
foot of this ( vmpaſſe 
in the Center of the 
Seal, and guiding the threed by the other a 
of the C ompaſſes, and ſo carrying it about: 1 
ing will helpe to deſcribe and the 
forme, But in Tea of the Compaſſes it may be 


done with ones hand ene the — 
A ah wb | 1 


* 


1 


and CD — of whichare' rin B&D, 

and the ſtring C D paſſeth throught e, 
ſo chat it may not come out againez or b be parted 
an ſo that the ring B, may 
ſlide up and downe upon the ſtring C 1 
over the puſe there is a peece of leatherE. F. Feet 
G. H. which covers he opening of the e purſe, 220 
and there is another TT ITY 
peece. of leather . , — 
E. which paſſetn & 
through many ringe: : (Og 
which hath a z. 
towards the end J. ſo f 
great that the ſtring 
B. C. may ſlide inte V3 


it: Now al the cun- Ae ba RR |} "+ 


ning or craft ig how 45 f | 015 of oe? 
to make ee „ 
pen the purſe, which 


conſiſts in making the iriog B.C. Aide through.» 
the ſide at /; therefore bring downe B. to, 
then r. — of rin 2 2 
and alſo O. with his ſtring to paſſe t 

ſlit I, fo ſhall che pore blaſtn den og ce 


ſtrings be put as before: and it will ſeeme 

2 to dre bow it * 8 open 
* purſe through 4 through the 
ring B , anche chrough the flit I. by Which 
you put through — chen 
een da 


? — 8 ol 7 3 
s 154 1 23 o 
vs ©? 


K | e LVI. 


whether it is more hard and admirable wit 14 : 
Compaſſes to make a perfeBt circle, or being 
made to finde out the Center of bs, 


ri is ſaid that upon a time paſt, two Marks 
maticiaſss meete, and they would make rl . 
of their induſtry : the one made inſtantly 4 
perfect cirele 3 Compaſſes, andthe ober 
immediately pointed out the -conter thereof 
with the point of a needle: now which is the ; 
 chicfeſt action: it ſeemes the firſt: for to di- 
the moſt nobleſt figure upon à plaine- T 
without other helpe than the hand, and te 
minde, is full of admiration? to finde the center 
is but to finde out only one point, but to draus 
round, there muſt be almoſt infinire points, 8. 
quidiſtant from the center or middle that in h 
concluſion it is both rhe 45ycle: and the — | 
together · But contrarily it may ſeeme that to 
ſiode che renter is more . e for what atten· 
2 vivacitie, and ſubtiltie muſt there be inthe 
ee che eye, i in — hand, which will chuſe 
true point amongſt a thouſand other point? 
He that makes a eto ye e fame 
diſtance, and is guided by a halfe diſtance 0 
reft; but he c wilt finde the ce On, 


onely point whi 
nfinite . other p 
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Mathematicall Recreation; | 
difficult. Ariſtotie confirmes this amongſt his 
moralls, and ſecmes to explaine the diilicultie 


which is to be found in the middle of vertue; 


for it may want a thouſand wayes and be farre 
ſeparated from the true center of the end ofa 
right mediocritie of a vertuous action: for to 
doe well it muſt touch the middle point which 
is but oue, and there mult be a true point which 
reſpects the end, and thats but one ontiy. No- 
to jadge wbich is the molt diicalts as before 
is laid, either to dra the round or to ſinde the 
center: the round. ſcemes to he harder than to 
finde the center, becauſe that in finding of it, it 
is done at once, and hath an equal diſtant from 
the whole: But as before to dra a round there 
is a viſible point-imagined ; about which the 
trale js to bee drauine. I eſteeme that it is as 


difficult therefore if not more, to male the cir. 


cle without a center, as to bag NE: ern or 
gener of that dire 


—— — 


— 


renzen. en, 


cad Fig bow - ah 


Fee 


"I IE 1 
. * 9 — 
2. 5 

„ 
92 ot 5 
- 

. 


Mathematical Recreation,. : © 
then will him to give you the teſt ot the Card f 
tot 4 of them being rejected, the reſt ſheues 
the number of points that his three (args | 
which lie rooke —— firſt did containe. As - 
the 3 Cards wete 7, 10, and 4; now 7 wants of 
15 ale $Cards therefore for your firſt Ca: 
the 10 wants of 15 · 5, take 5 ¶ aras. for t 
ſecond Card : laſtiy 4 wants of 15,1 L, tab t 

Cards for your third Card, and giving him che 
reſt of the Cards. there willbe 253 from which 
take 4, there remaines 21. the number of the | 
three Cards taken; v., 10, and g. 
Whoſoever would practiſe this play with 4 

55 6, or more Cards, and that the whole num- 
ber of Canda be more or leſſe than 5 21 and that 
the terme be 28, 14, 12,,&c- this generallrue 
enſuing may ſerve : multiply the terme by the 
umber of (7d; taken at firſt: to the product 
dle che number of Cards taken, then ſubtraſt 
"this ſumme from the whole number of Cards; | 
the remainder is the number which muſt bee 4 
of 4 Mc 82 the 2 Which Anas to 4 
make up if. ne nothing 
after che og OT of = | 
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the fourth PTY which N the 
party gives you the'reſt of the Cards: then ſe- 
cretly multipiy ia by 4, makes 483 to which 
adde 4 the number of Cards taken, males 532, 
from which 32 ſhould bee taken, reſt nothing: 
therefore according to the direction of the te 
mainder of the Cards which are 3o, is equull to 
the points of the foure ¶ ards taken, vix. 7, 10, 
5, 8. Ag une let theſe five Card. bee f uppoſed 
to be taken, 8, 6, 10, 337; their differences to 
15, the termes are 7, 9,5, 12, 8, which number 
of Cards taken, there will remaine but 6 Carat: 
then privatly multiply 15 by 5, makes 75, to 
which adde 5 makes 80, from this take 5 2 the 
number of Cards,reſt 28, to which adde the re- 
mainder of Cards,make 34: the lumme wich, 


6 10, 3, 7% . | 9 7 * dhe 2 
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Min Caras placed i * diverſe daten.! to | Io 82 
ade which of theſe ey 235 
bath thoughts 105 Ps - 


* ” 1 tl. 4 
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1 A * an, | 
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I 1 5 ina heape: many 1 | 


the Cards by i Prog 
5 HEARS 
2 3 
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him in which ofthe rankes his Card ii: which: | 
hezpe place in the middle of the other td 
heapes alwayes; and this doe foure times at * 
leaſt; ſo in putting the (ds altogether, looks 
upon the Carat, or let their backe bee towards = 
you; and throw out the t ight Card: fot tit 
was the Card thought upon without faile. 
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16 finde' which of thoſe Cards any 
one thinketh upon. 


WV Aan) Cards being offered to ſundry perſons, 85 | 
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thies 1285 and the fourth mans Card wilde 
inthe fourth ranke; and ſo of others: if t 
bee more perſons uſe the ſame methode. Thi 
may be practiſed by other things, ranking — © 
by certaine numbers. allorred to pecces of mo- 
hey, 1 ke on. Wer ig 


1 0 + ? * . ; 4 v 
: 0 E + % 3 C 
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PROBLEM. LIX. 


Her te make an inſtrument to aps bed: NN 5 
8 Gallileus made ro  belpe 0 
ö the [ fi be. * f | 
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keg not that the Aae e 
Ti: 


ne us wir ſuch admirable 
pes for ſeeing) is wanting for that of: 
beatingrk its well knowne that los ] runter rel 
pipes makes one heare well firre off, and experi- 
cence ſhewes us that in certaine places « the” it 
. Arcades in a bellow vault, that a nian ſpeaking ': fy LE 
but ſoftly ax one corner thereof, may be audi 
. bly underſtood at the other end: qi Sager | 
ding re Fovey-= . che a 
not 1 him { 4 5 el 
principle, t © oc greatly beipe to 
. ſtrengrhen che a e of nararalt 2 we: 
"oo F hi rated in a pipe, hurnes 4.0 Bn 8 
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ſee how uſefull pipe: or trunkes are to male 
the light and ſpecies more viſible, and prop 
tionahle to our eye. It is ſaid that a Prince, 
Traly hath a faire hal, in which be can with z. 
cility heare diſtinctly the diſcourſes of theſe 
which walke in the adjacent gardens, whichiz 
-by. ecrtaine veſſels and pipes that ani were from 
the garden to the hall. Vitrudius makes mentien 
_ alſo of ſuch. veſſels and pipes, to ſtrengthen ie 
voyce and action of Comedians: and ih thele 
times amongſt many noble perſonages, the ne 
kinde of takes are uſed to helpe the hearing 
being made of l ver, copper, or other reſounding - 
materiall; in funnell- wiſe putting the wideſtend 
he voyce, that ſo by the pipe applyed to the 
be more Müßte ad Tale its 
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e 49 
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Df a fine lampe which goes not out, though. © 
ue carry it in ones pocket; or being 
rouled upon the ground wil! 
Hill bum. 


©" Auhematicall Recreation. 89 
brafſe, or other ſollid matter: laſtly this ſecond . + -* 
circle hath two pinnes which may hang within 
ſome-box to containe the whole lampe, in ſuch 
manner, that there be 6 [pt in different po- 


ſition : Now by the aide of theſe pegges or 
pinnes, the lachpe that is in theimiddle will bee 


alwayes well ſGituatcd according to 
of gravity, I FOI. 
bee turned any way: 

though if you endea-- / 
vour to turne it up- 
ſide downe, it will lie 
levell: wbich is plea- 
ſant and admirable to“ 
behold to theſe which 
know not the cauſe: 
And it is facill fm 
this to make a place to 


| there bee great agitation in the outward parts. 
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| i PROBLE Me DYE 


eig one having theught «Card 8 
5 


dan Cardo, bow, artife:ially te. 
+ * diſcover it t. 
T ke any number of Cards as 10, 12; 8&cand 
open ſome 4 or 5 tothe parties ſight, and 
bid him thinke one of hem, bt let lum note 
whether it be the firſt, econd,third, &c. then 
wich promptneſſe learne y hat number of Cards 
& Vi OP: i 5 "FAR you 


"pho Fo a , * * f 
Vubematicall Reurcutilu. 
you had in your hands, and rake the other f 
of the ( nb, & place thẽ on the top of theſt yy 
hold in your ory and having done to, a Ls: 
him ber his 7 ard were the firſt, f 
&c- then before knowing the number of 2 : 
that were ar the bottome, account} | 
untill you come to it:? fo ſhall © ws cally 
out the Ca that he th ve 2 | 


PROBLE M. 2 


Three 5 women A. F. C. carrye poles to an 
her to ſell, A. had 20, J. N bey 
ſold as mauy for a penny, the one as i hos 
other: and brought home bne.as © 
much money as another, 
how con * this be, 5 ks 7 
Tis anſwere to the Probleme is cake, 
7 at the beginning of the 2 
old her apples at a * 
nd an apple: nh? 3 
ee 1 was L == 0 BE 9 „ 
pence, and ſo derte ” 7 , e 
bad 8g. but B. old 
= which was TT to 


ie. 3 815 2 


ſold 32 which 


was 32 pence, and ſo 
_ es left: : then 


mig het © appler - ſo 22 
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heape , but would ſel}-them for 3 pence the 
xece, which ſhee did: and ſo her apples came 

2 54 pence, and B. having lett but 3 ales 
old them at the ſame rate which camt to 39 
ence: and laſtly C. had but 8 apples, which at 
be ſame rate came to 24 pence; theſe ſummes 
df tnoney which each others before received 
ome to 56 pence,and ſo much each one recei- 
red; and ſo conſequently brought home one as 
ach as another. N Trend E n 


I” -»» tw. .ÞAlth.. . 
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7 ab Pzo L Mu. IXIII.“. MEE 
Of the properties of ſome numbers, ' 


U irſt, any two numbers is juſt the ſumme of 
1 an amber that have gquall diſtance frotu te 
alfe of that number: the one augmenting, ani 
he other diminiſhing, as 7 and 9, of 8 and ss; 
of g and 5, of 10 and 4, of I l and 3, 0f fz and 
,of 13 and 1: as the one is more than the halſe 
he other is leſſe. 1e e ee 

Secondly , it is dim̃cult to finde two 2 . 25 . 
vhoſe ſumme and product is alike, (that is Jif * #7: © 
he »»mbers be multiplyed one by anotber, and ? 
dded together, will be equall: wich two . tf 
ers are 2 and 2, for to multiply a by 2 makes ] 
4, and adding 2 unto's makes the ſame: this 
property is in no other twowhole amber 
but in broken a#mbers there ure infinite, we . . 
umme and product will bee equall one to ande 
her, As Clavius ſhewes upon the 36 Proof: *.*. -:: 
he 92 booke of Ear lide. Ou 3% 1 2 ; 0 

a * 4 5 he * Bs. 25 -- Thirdly, 8 
EI AR 
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'T hirdly, the numbers 5 and 6 are c: led e h 
cular numbers, becaiite circle turnes te 
point from whence it begins: ſotheſe u kk = 
multiplyed by themſelves, doe end alw; 
and 6, as 5 times 5 makes 25, that a 
makes 125; lo c times 6 makes 367 ax 
by 6 makes 216, &c. wh 
Friourthi), the number b isthe firſt 
nicbonecicianicald a perfect — 150 
parts are equall unto it, ſo the part of rin 
the third part is 2, the halfe is 3, which area 
his parts: now 1, 2, and 3, is equall to c It 
wonderfull to conceive that there is ſo few & 
them, and how rare theſe numbers are, lo0 
perfect men: for betwixt 1 & 1 000g5000000 
numbers there is but ten, that is; 6, 28,46 40 
8128. 120816. 2096128. 33550 
$368545 18.85 898690 56,8 e 
with this admirable property, that alte 
they end all in õ and 8, & the twentieth periet 
number is 13111572745 155376893 1370 8. 
Fiftly, the number g amon Oh IV 
ledges carries with it an excellent property, ia 
take what number you will, either in groſſe q 
in part: the nines of the whole or in its par 
rejected, and taken ſimply will be the fame, mn 
27 it makes 3 times , ſo wherhceche i unesbe 
rejected of 23, or of the ſumme of 2 4 
is all one: ſo if the nines were talen aa 
240. it is all one, if the nines were taken a 
of a, 4, and o; for there would een 65 
either? and ſo of others. [ 


po II being multiplyed by 1 5-6 


Mathematical Recreation; >. - © 93 
or 9, will end and begin with like vue; 
o 11 multiplyedby 5 makes 5s: if multiplyrd- 
y 8, it makes 88, G. 
Seventhly, the numbers 220 and 234 being 
quall, not w it hiſtanding the parts oft the one 
mber doth alwayes equalliſe the other n= 
er; ſo thealliquot parts of 220 are 110, 54, 152 
2,20% 11, 10, 5,4, 2,1, which together mak 
5. the alliquot parts of 284 are 142,71, 2A : 
x, which together makes 220, a thing rare 
7 admirable, and dihcule to finde in ot i 
umbers. 
Eightly, the numbers 3, 47 f, (found out eby: 
Pythagoras) have an excellent property in ma- 
ing of rectangle Triangles: ppon which the 
47 Pro: of the firſt booke of Fuclide, was 
grounded hat the /qware of the e in 
ny ſuch Triangle, i: ĩð 
— to the /quare . 8 4 © 
of the: other two g 4 
des: that is 3, the 
Hpetenuſe me 
d in g malces 2 5p 
multiplyed in 
makes 16, and * 
T nultipliedin z;make 
2: bur g and 16 is e- 
„ or if theſe 8 
waters 3, 4 J, ber 
doubled, , 6 5 8, | 
Nos the {i e e che cute of 
and 6. 0 times 10 makes 100, ay 
imes 8 makes 64, and s times 61 is 36; W 


# 
-. 


- 2 * 


1 5 Ws 
1 I Keck , . W 215 


es: 


36 and 64, put together makes 1 o0 as bel ys 
and fo may hey be Te, Ban, 8 | 
The uſe of thefe numbers 3, 4 5 are 
fold, bur ir may bee applied thus, tor the be 
of ſuch which plot ont gardens 0 of 22 * 
horſe or foate, & c. Example, 2 ords 
* 8 and another 
of 3 jardiʒ or the don. | 8 
ble, triple , accuple, 
Ge. or all in one line: 
and make knots at the 
tearmes of theſe mea | | 
ſures, ſo. theſe three _ 
1 will make a right... 
gee Triangle, as 4 
ny and it is caſe L 
this Triangular” 
rd to plot out a gar- 
25 plot: a ſquare bo ol . 
ding plot , or other long ſquares. As 


AY. 
{ 
| 


thee «by figure E. D. „ - ro nt, d: 1 ** 


D. of 60 yardes . and D. . 10 narde 
long. Firſt meoſure out E. D. 60 60.yardes, ind 
. E. and D. place two pinnes or peg ges; then a 
He Poe the angle of your Triangular cord h, 

and let the line of the ; riangle A. J. beiathe 

line E. D: which inppoſe at 4: make the cor 


A. B. faſt in E. and JA, t n put the other two 
cord; of the * untill the which 


will be in C, and 

wards a long ce K 
ne Fins B, 

oy ap*8ges chen at FP, work your x Bags 


a AA +4 _ «a JVQJHa3j £Aa, Yd, as mw 


ii a —_— 


x Y 
. 


4 R - = 1 Fr. 


cord as you dere, re you draw the 
line F. F. as long as E. D, viz. GO yards, Laſtly 
it is eaſie to draw the line G. D, and ſo the re- 
ctanguled figure or long ſquare ſhall be plotted, 
whole bredth is 60 yards, and length 1007ards 
as was required: and to examine this, meaſure 

E. G, then if F. D. be as long, the 2 
keen it is defectire and _ calily 
mended. 


IF one bee #7 from any fa ware bes 
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} bs 


which is odde, the /qxare of halts of it being 
added to the firſt "an _ make a von | 
number. 

The /addre of . FATE GIN T. 1 Os 


being added to that even number makes a ſquare 
number, and the even number taken from i ie 
leaves a [aware number. | 

If odde numbers bee cominually added from | | 
the unitie ſucceſſively , there will bee made al! 7 
rare numbers, and if cubjcke numbers bee ad- Er 
| 40 ſueceſſively from the unitie, W | 3 
likewite om 11 runder. . 6. ee eee 
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| poke IE hi. 
araanis wr tes upon is boo ſabe Ea 
tare, lor chats 2 Jictle yell in ow Ep, 
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the pipe coach 3 it not: the veſſel being thus 


throwing in yl into the veſel underneath. in- 


* 3 2 q 
. tet 
$a 8 
Ts. Xt 2 £ i 


* 

* i 5 SH o = 

1 4 7 
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which is full r 3 nere but; 
one little hole at the bottome neare the w dle 
or match; the ye runnes not, 2 8 
there be emp tinefie above: when the mate [ Ig! 
kindicd-it . to heat tha lampe And ra 
ing the cyle it t iſſueth by eb e: nd o 
ſends bi more airie parts abovet0ar0ide th 
cuitie. e 
But that which 1 
here deliver is mpre 
ingenious, the pritict» N 
pill peece of which i 
a ve ſſell as C. D: -which | BS | 


OY 
» & # 


hath» neare the bot» ZE a 
tome a hole, and a fun- = 4 Sor 0 4 
nell or pipe C: rid. Fen itt; 

a bigger fannell-{4 ts; 4 25 550 
which paſſechrhrough-- o 14> 0 ic, 

the middle of the ve | i 5x) THESES 


ſell, having an opening ee vary 
at D. neare the & top, 8 at the bot- 
tome as at E, neare the ve ſſell under it, ſo 


made, fill it wich ole, and opening the bole * 
the ye running out will top the hole at E: of 


till E. bee ſtopped; then the ale at C. ill r 
rutme | e no 1 ne pie 
D. E. Now as the e burneth a |: 
inthe veſſell 4, . ws will — 


bo opc — — 1 
to fill up AB: andi being ſtopped with t 
2. "x Pp .. aſe T * 


N 8 T . - Nr | + 
12 | 1 - . 8 7 g 


2 * Saen e 
ge whic 2 yeare 
ing touched: which e e fs 
rue tal Minerva, for | A ering ' N IIs 2 
2 of oyle in and matele 43 
gare wr fg — 
naturalliſts write icht 
furniſh it ſelfe and ee ene 
here may be noted e 
in at the top of the veſſel ge . 
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ken done at once: 


Of SpeThacles of pleaſures", 


Imple SpeBacles of blew, yeallew, 745 
ö ae prope wo 
fight, and will preſent the li 
5 e hy 


: * do , 
E - *. 
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7 ** {A HIER EXAMINA; 2 1 1 : 
Arn ane r. (3 aaa: I 

17 crit aue thai not onely —— a = 
14 all other LY cold : 
i of objefls Frong vr 
cording ro the: N 
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Spectacles o Ceyflall kd th divin/iA fi 
aaa l 


dea the Mppeitrantes;; 
ben nme ae 
1 Cities drifted mary 


gy Theſe are pleaſurable 8 

eus perſons that love gold and ſilver 
will ſeeme a a treaſury: but al the miſchiefe u, 

he will not have his end in the injojing of it for” 5 
indeavoring to tab it, it will appeare but ade. 
ceitſull image; or delufion of nothing. Here mJ) : 
vo note that if the finger he directed by oneand- 

' the ſame ray.or beam which peinteth to ono uu 


fame object, then at the fin you maytonchghatub* 
ſible obje without being deeeiaue 3 
may faile often in tauching that. which you fees. 
Againe there are Spectacles made which. 
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er an eye thi 
vereth the ent nd fraddowed opacom bodies 
that arc found abdur the Sunue; whith darketirh* 
aud diminiſpeth-the Plendor af s that” beantifult * 
and ſbiuiving Lumina y ſecondly, it fbewes'the 
new planets that 
thirdly; in Vemis is r ſeent rhe new; full and quay. 
tall increaſe; as iu tb Moone 5) her ſepi Aion 
from the Sunne: fouribiy be artiſcial 
of this inſtrument helyeth ud 3d ſee an nume ra- 1 
ble number o ftartobieb orberwiſe ave obſcured * 
by reaſon of the ata weakene of our 7. be, 
jeu the ſtarres in vid lactea ar? fg moſt afpa-" 
rantly; where there Hemer Ne Harrer te bei this - 
inſtrument naket afparantly'te be ſeert'; and 
further delivers thews fo the cen their true aui 
lively colour; A. they arelin the heaven: in 
which the lender, ON as the Sunne in hi 
mo glorious beatey,” Thi Glaſſe bath alſo 4 
moſt nil ſt in obj the body of the 
Moone in” time —— or ik augments it” 


— Tee 


of the 
een — ry go bc earth be- 


bee 


it overfhaddowed 5 beſides the e "uſes * 
which are made of rþi Glaſſe, it hath anbther vo- 
ble þ property, if farte exceedeth the 
heli Cite which are lig [re thing 


vnn ene fer l this Glafſe reacheth wh 
0 tot "and exceleth them there isn 
bi 6 gere un the 38 Ne- W 
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| > LITTLE 8 oi 2 
beni : ſer the obiefts. ru. are Hertel 1 
e e olſcure, are. ſaene Ainet dn 

Corning at it were, | 
all ſmall and trivial ſervices, as leaving. "4 
te an inferiour helpei yreat uſe may be made 1 1 
this Glaſſe in diſceuering of Shippes, Armies, * 
dec. New the apparel or parts of chis inſtrument; 
or Glaſle,is yer j mcane or imple, which malt 
it the more admiruble (ſecing it performes ſuch... 
great ſervice) having but a convex. Glaſſe. chicks; 
Et in the. middle, to mnite and amaſſe the 9 
ard make the objeft the greater: to aug mentis 
the viſuall Angle, 4s 4lſe 4 pipe or trwncks to 
'm4ſſe the Spe cies, and hinder the greatues ef 
light which is about it: (to ſee well, the 
muſt ve well inlightened, and the eye in obſen . 
ritic;) then there is adjoyned. nnto. it a. Sh,j 


of a ſoor di he reges, which). 
bak e Dee Ave. 
for the proportion of theſe Glaſſes ta the Toh | 
though there be certaine rules to 


mals them, 
it 1s. often by hazard that there it ee, 
cellem ane, there being ſ many 


the aſtion, therefore many oug bi to be ye. 2 
ing hes eval proportion, ix Geometricall cal: 

ion cannot ſerve Naa 4 fights 
the obſervation. - | 2 * 
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of the Clin er Magnet, _ the 
* needles texched therewith, EN 
1" #. 14 Ch d. ee Ait 9 1 7.43% 
V Hs world i bless if he bre net u ih 
his cyet, that ane2dle office! being once 
coached with the mragnes) turnes not once, not 
a jcare, but as long as the world laſteth; his cnd 
towards the Norab and South, y 
remove it, and turne it from | 
will come againe ta hig points of North and 
South, Who would have ever thought that a 


brute ſtene blacke add ill . dike 


ring of iron, ſhould it in the & and 


e eee 
— — —_ 9 

n d nes making: as: "jc al] 
— anno ge Eo 


ther, or without any other thing — 
ne 
yet moſt evident in t ? 

tech inſencibiy from the firſt do che ſecond, 


1 * 25 2 


Is it not a wonder to ſee that sds mos 

ed once —— rope 
the point of a knife, or other peeces of ion. Is 
it dot à pleaſure to ſee how the 1 will 
tninefile Joſt, or move needles, of fle ein 

upon a Table, or upon a peece of piper: for: 
ſoone as the megxes turnes, or it m 
it moues alſo; whois ico would aarber * 


a moſt occult and hidden ver e; 


CF 


Fg 


ne 2 


viched as it were, © 

{ce a hand of 

write u 

toi oe ng 

Magnet which * 
ſeth that e 3 
hinde the £7 aue, or hn. 


3 8 r 
ble to caſt a deeper aſtoniſhment in gur minde 
than a great maſſie — yr 2 "ang! 


the aire i in the mid 


= Vi the Turkh 5 in Aera oy 
1 G3, 9. 1 ee ſis le 
ein tbe ate; and Pinie in his natur 


| "Temple: of — 
. — with ſtore of magnet t 

the like deceit, to hang the ſepulcer 2 chat 
Goddeſſc likewiſe inthe azre. 

I ſhouldpaſſe the 'bounds- of my counter- 

iſe, if 1 Would divulge all the ſectets of this 

me, and ſhould exp ſe * Felte ts the lavel- 

cr ofthe world: if I ſho ro ſhew other 


i boy is peas, — 


faßte which is knowne by 


»atyurall ſympathy, for why is it * fn 
ich ee ah ron away, and attract 
ul the others from hence cometh it that 
J ud 


tothe nec ale, bu ouely i 


is not proper to give a true touch 
MU n 


21 / 


3 in nn untill i it * 
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wil chen turnt 1 the HO * Co. 
and point out the North and South and ſo 
4 which of theſe: ends he needle is to Lea. 
ched. 
N p 
tion in che need/e., and pointeth not out truly”... * 
the North anc Soph ot EIT ang "A 
lomeplace « [ ry 
How is it that the 3 | pegge 
and inchoſed within two Glaſſes hewetli che | 
. of the Pa, being clevared as ma Ve. => 85 3 


grees the 
—— fire und 
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1 2 wa nen: There are 
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minde, as if one be ing e 
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needle which'is at Prage ſhall moove, thine | 
is at London ſhall alſo;provided that the partie 
have like ſecret notes or al $, and the ob. 
ſervation be at a ſet houre of 
and when the one party wi = 
other, then ler thar party s 
theſe letters which will declare tbe — 1 

. | the other, and the mooving ofthe other p 
ties needle ſhall open his intention. 

T The invention is ſubtile, but I doubt e. 
ther in the world there can be found ſo greity 
ſtone, or ſuch a Magnes which carries with i 1 
ſach vertue: neither is it expedient 2 
would bethentoo quan open. 


EXAMINATION. 


T2 exprrimevtal 1 of ee . 
from the diſſera . 
tur. 5 ee of ile iron, nd = 
Tae Ea. 
ly in hu Poles ; which being banged 11 
turnes one of bis ends „ 
South, «1d the other towards the North: but Fes 
red of iron be touched with one of the ends tler, 


it bath the likg property in turning North 1 
South, 4s the. A bath : 2 t 
end of the iron touched bath a contrary #0100 
to that end ef the ftone that touched it; yet the ſan 
ee Tha mag andſo 


contr „ n 
ri ths my col be experimen 1 
they have one andthe [ar Þ ton; for as you come © 
ano tha apply one end of the veare unto the, IM 
dle North of the ane will abhorre the North of the 
ether, but 27 — eee, ee | 
10 the Son the ether: and t N 2 
Ta tions Fo l. h 
Poles of the magnes, it may be 7044 
5 . betweene your. fingers. ſoftly ;.4 
ing it from pert to part over the fave until ie 
h perpendicular , for the | ſhall be one of the 
Poles of the ſtone e eee, inlike 


nor PEO e | 


in cn » ſn 
turne contrary = a 
then the 1 arch 
rene the North, cc. „ 26> a. 


"if 


WS 4 


are concave v A hd of 7 
1 of other materfall : 
fire: Having a mall hole —— Tart 8 * 
it is fiffed with water, then np 
before ſt bee hot there 1. 
aſſoome as the heate 2 — x pevit 
pins to 3 e verhforch 
us orce; it 
how re ra thefire withy Te 
Vitrudiom in his NE 
 firſt"b6oke'of Arc W 
rediure, Cap. 8. 


denſation, 
ma 


Mukanaticultifrourion. 45 
Now touching the forme of theſe veſſels, 
they are not made of one like faſſion⸗ Fore 
makes them like a hole {ome like a hend pain- 
ted IP ting the winde, ſome the 
like a pratez-a8thoughione would put: it to r 


the tale ol it is hollow in forme of af 
having at the toppe u very l little hole * gre 
than the hi 0 4 — 1 
Some doe 


be pl e a | 8 iran or fant 9 8 
the vapoures that are caſt ont will 


ing rn al 
fi, fomr T 


ed from 


| 1672 N. 
A lopililes,; are of exo 
Amate pn ſuch 


K 


Heate e, 


Tn —— 2 nd che 


aire 


ache fire, n one would have it t 


> 


Mathematical i , 


aire which is within it will become te xtre "2 TY 
ee then Wen bot throy — 


"PROS 15 26 im. 
er 02501601] eee eee ee 
Of che bene or ant 
meaſure the degrees of bear 


cold in the aire. 


n 3 35 546 ; * ener 
1 4 8 8 1 00 
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——— has olbiired! | 
lindricall — as blew, red Y 
ſuch like: ſuch as i 


—— , . , 
— — 
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ö water | 5 
deſcend and your hand being taker 3 
will ſoftly: aſcend to his former place againe. 
This is — when e hi 


o 4K 
1 8 
R © 


ball at t \ — * | 
his wht as "Em _ | ie 4 
would ſay a word in 1 ; 
his care to make the „ 
water to deſcend e, (6 7.10 
reaſon of this motion ball - 
is, that the «ire heas. | . WP 
ted in the Thermome. nn TM 

ber, doth rariſie and | ST; 3 rt bigs * 
dilate requiring a e ee 
greater place; hence 
preflcth the v r e 16 . 
conratiwiſe when the aire cooleth and con- 
denſeth, it 8 roomeʒ now nature 
abhorring vacuity, the rer naturally aſcen - 
deth. In the ſecond place I ſay „that by chis 
neanes one may en 
cold; which are in ni CE 
day; for aſmuch as che exterior air N eithet 


hot or cold, the aire which is incl. dine bY | 
Thermometer doth likewiſe exper rar | B 1 


deſcends; ſo yen ſhall ſeo that the » 
moraing is mounted high, er, . 
Dee 
- to at . 
jo brwdires] it will mount e „ 
Glue the Thermererer ul _ 


i Yo Re” 


= 
- 


1 8 


|  Cylind {ih 
44 feprees according tothe ancientPhi 
or into 4 degrees according tothe Z te 
al 4 Sins, of theſe 8 2 ave i 
all 64 and by this way they maꝶ not 
airs, diſtinguiſh upon what degree the water 
aſcendeth in the Morning at; at any 
other houre: but alſo one ma know how uch 
one day is hotter or cdlaer than another: by 
marking how many dc grees the water nen 
deth or ee one may compare the 
zeſt and coldeſt dayes i in awhole yearet 
with theſe ot another care e againe one tmyy 
know- how much Hotter one roome is thamss 
nother, by which alſe one might keepe a alan. 
ber, a Fils a ſtove, ke. alwayes 1 nan 
ol beate, by making the ater of the T en. 
meter reges upon one and the ſame de- 
c: in briefe one may. judge in ſome meaſum 
burning of ——— ex · 
ee aicoulSee racikcd by the grearl 
Many make uſe of theſe glaſſes to inge 
the weather; tor it i — that if the W u 
fall in 3 or 4 hourẽs a degree or thereabout. that 
—— — — ſtand at that 
marke the W. 


— 


h, but ib ir bes 


"uy ] 


in very beware it is 
— eater har will il, 


— _-_ — — — — 4 — 
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Of the proportion of bumaine bodies of N f 
rues, of Coloſſus or ge images, and © 


of monſtrous Giants. 


Trhagoras had reaſon to ſay t that f man is the 
meaſure of all things. 
Firſt, becauſe he is the-moſt perfect amongſt 
all bodily creatures, and according tothe Maxi- 
me of Philoſophers, chat which 1 moſt perfeũ. 
and the firſt in ranks, meaſureth all the reſt. 

Secondly, becauſe in effect the ordinary mea - 
ſure of a foote, the intoh, the cubit, the pace havr 
* their names and greatnefle from * 

0RITES, 

Thirdly, becauſe the fimmetrie and concor- 
dancic of the parts is fo admirable, that 2 
workes Fa are __ TE * 
namely of Temples per, 
Fs. and ach the ern compoſed 
are in meaſure 

1 ba tion. And we know that the 
2 of Nogh built by the on . 
was Jongg: oo cabitt, in 
erbitte, in : TI hy other th 
length containes "Ow , and 
Ayn depth: now * being meat 


* Mubematical Reereatod, 


you will Ende him' to have the as 
ion in length, breadth , and depth. . 


| Filalpandus. treating. of che Temple of Sals. 
mon, that chie fetaine = workes was modul: 


ted all of 8 417 Architecture, and cu Ed 
- | be obſerved in many. peeces rokeepe t 
8 as the bag ap his parts: ſo that hy 
he greatneſſe of the worke an pr 
Humetrie, ſome dare aſſure tbemſclves that by 
knowledge of one onely part of that 6x:/ding, 
one might know all che mcaſures of that goody 
| ſtruct ure. . 

Some Architect: hy that the foundation « 
hoyſer,and baſis of A Are as the foore;the 
top, and roofe as the head the reſt as the body: 
thoſe which have beene ſomewhat more curi- 
ous, have noted that as in humaine b odies, the 
parts are uniforme as the »o/e,. the nnd, xc. 
theſe which are double are put on one ſide or 
other. with a yy as in the . 


chitecture. 


e fouldings of 
* 


No bildin e works of chebeſt 4. 
wth there is bebe why 'man/ought td 


make his imitation from the chiefe worke of 
ane which is man 


eee lu thxd book 


. 
W : 2 
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- Mathematical Recreation. 115 
and all the beſt Architedluret, treateth of ts 
proportion of man; and amongſt others Albert 
Dureus hath made a whole booke of the mea» : --- 
ſures of mans body, from the foot to the beadz -- ©; 
let them reade it who will, they may have a 
perfect knowledge therof: but I will content 
1 and it may fatisfic ſotme with thae 
ich followeth. „ 
Firſt, the length of a man well made, which -. © 
commonly is called height, is equall to the di- 
ſtance from one end of his nge to the other: 
ae the armeꝗ are extended as wide as they FI” 
Way JC. 30 46. 0 RES © 
Secoxdly, if a man have his feet and hands 
extended or Rretched in forme of S. Andrewes 
vo ſſe, placing one foote of a paire of Compaſſes - - 
upon his aavill, one may deſcribe a circle which 
will paſſe by the ends of his hands and feet, and 
drawing lines by the termes of the hands and 
feet, you have a ſquare within a circa iss. 
Thirdly , the breadth of man, or the ſpace 
which is from one fide to another; the rst, 
1 the head, and the necke, makes the 6. part of all 
| the body taken in length ot height, ">": 4. + 
Fourthly, the length of the face is equall to 
the length of the hand, taken from rh {mall of 
the arme, unto the extremity of the longelt 


ger. aß 
body taken from 
che other is 


* 
3 


- 
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Mathematical Recreation, © 
the 400 the ſpace betweene the roſe and the 
chinne, the length of the cares, the greatneſſe 


of the thumbe, are perfectly equall one to the 
other. 


What would you fay to make an a 
report of the. alter parts, if 1 ſhould reckon 


them in their leaſt; but in that I defire to be ex- 
cuſed, and will rather extract ſome concluſion 


upon that which is delivered. 
In the firſt place knowing the proportion of 
a man, it is eaſie to'Paryters image-makers, cc. 
perfectly to proportionate their workes and by 
the ſame is made molt evident, that — 
related of the images and ſtatues of Greece, that 


upon a day diverſe workemen having enterpri- 


ſed to makethe face of a mau, being ſeveted one 


from another in ſundry places, all the parts be- 
ing made and put together, the face was found 
in a moſt lively and true proportion. 
ef it is athing moſt cleare that hy the 
— Of proper oportion, the body of Herenles pots 
nou by the — his foote onel 
Lyen 2 5 claw, the Gyant by his # 
Tank by any 3 karton 


7 . afured the 
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ent to know the c of that Gyay bo: * 25 Te 
To be ſhort, we may by like methode come 


eaſily to the knowledge of many fine antiquities | 
rouching Statues, Coloſſes, and monſtrous y- 
anti, onely ſuppoſing one had found but one on- 
ly part of them, as the head, the hand, the foote, 

or ſome bone mentioned in ancient Hiſterien. 


"ER" 


Of Statues, of Coloſſus, or huge imager. "ey 


Itruvius relates in his ſecond booke that 

the Archire# Dinocrates was defireus to 
put out to the world ſome notable thing, went 
to Alexander the great, and propoſed unto him 
a highand ſpeciall pecce of worke which he had 
projected: as to figure out the mount At? 
in forme of a great qratue, which ſhould hold 
in his right hand a Towne capable to receive ten 
thouſand men: and in his left hand a veſſel to 
receive all the water that floweth from the - 
mountaine, which with an ingine ſhould caſt -- * 
into the Sea. This is a pretty project, ſaid Al- 
ander, but becauſe there was not field rome 


” 
- 


1 


this Statue might have beene, the Towne in his 


right hand, and the receiver of water in his lee 
rand if it had beene made. * r 


For the tas, it could not bee higher than 
jo wountaine it ſelſe, and the mountains was 
about a mile in height plume or perpendicular; 


8 
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therefore the hand of this Statue ought to bee 
the 10 part of his height, which would bee 
500 foote, and ſo the bredth of his hand would 
be 250 fete; the length now multiplyed * 
bredth, makes an hundred twenty ſive thouſand 
fauare frete; for the quantitie ot his hand. i 
make the towne in, to lodge the ſaid 10 thoy. 
ſand men, allowing 8 each __ _ about T2 

ote of ſquare ground; now judge the capacitie 
5 hy Ser — of this Coloſſms by that 
which is alteady delivered. 
| Secondly, Plinie in his 34 booke of his nath- 
ral Hiſtory, ſpeakes ofthe famous Coloſſus chat 
was at Rhodes, betweene whoſe legges a Shippe 
might paſſe with his /az/es open or diſplayed, 
the Statue being of 70 cxbits bigh: and other 
Hiſtories re ports that the Serazins having 
broken it, did load 900 Camells with the met- 
tle of it, now what, might be the greatnes and 
veigh ot this State. 
For ani were it is uſually allowed for a (um- 
mellt burthen 1200 pound weight, therefore 
all the Colo ſſur did weigh 108co000 pound 
weight. which is ten hundred and foreſcore 
No according to the former rules, the head 
ing the tenth part ofthe body, this Statues 
bead ſhould bee of 7 cubits, that is to ſay, 10 
feore and a halte; and ſeeing that the noſe, the 
brow, and the thumbe, are the third part of the 
face; his noſe was 3 foote and a halfe long, and 
ſo much alſo was his thumbe in length: now 
bens ae the chird part af 
x n 3 | 


LO 


Abbot. 


the length, i 
a ſoote thicke at the leaſt, 

T "_ the ſaid Plinis in the ſame place . 
re 


t Nero did cauſe to come out of 
— rance into Trally, 'a brave and bold Status- 
maker called Zenodocu, to erect him a Coloſſus N 
ofbraſſe, which was made of 120 foot iiſ heig le.. 


which Nero cauſed to bee painted in the tame 
height. Now would you Hen the 


on before delivered. 


Thus I have a faire fie/d or ſubject to extend ; 5 | 
my ſelfe upon, but it is upon another occaſion 
that it was unc ertalen; let us ſpeake therefore 


a word touching the Gant, and then ow” 1 85 25 


away to the matter. 


8 


Ou will hardly d all that which 1. — 
chin males will I beleeve al! 

N Auchors ſay upon this ſubject: not- 

ah cannot deny but that 


ſay 


agoe there hath beene men — 


1 gious 


Towne of Rabath, who had a bed of iron, the: * 
lengrh chereof was g cubits , and. in 


cubit c. 


C theres, | 
$0 inthe rt of King haps 47: | 


it ſhould ſeeme that his rhumbe was. „ 


tneſſe 
of the members of this Coloſſus, the breadth *: * 
would be 20 foote, his face 12 Foote, his thumbe, © - 


and his noſe 4 foote, according to the proportes DIETS 


z for the holy writings wits! © : 
— this themſclves i in Dent. (hap. 3. har 
there was a certaine Cyant called Ogge, of the MN 
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10 _, Mathematical Recreation; 
mention made of Gelial, whoſe height was 
alme and 6 cubits, that is more then 9 f, 
be was armed from the head to the foote, and W 
weighed five thouſand and ſixe hundred ficles, 
. which in our common weight, is more than 
233 pound, of 12 ouncesto the pound. Now 
it is certaine that the reſt of his armes taking 
his Target, Helmet, Braſelets, and other 4%. 
mour together, did weigh at the leaſt 5 hum 
dred pound, a thing prodigious ; ſeeing that 
the ir man that now is, can hardly 
beare 200 pound, yet this Gyax? carries thisas 
a veſture without paine. r Lag 
| Salinws reporteth in his 5 Chap. of his H. 
Borie, that during the Grecians warre after i 
reat overflowing of the viverr, there was 
Rand upon the ſands the cartaſſe of 2 m. 
whoſe length was 33 exits , (that is 40 foote 
and a halfe)rherefore according to the propot- 
| on ee face wy bee #4 foore in 
ngth, athi igious and monſtrous. 
Plinie 5 and 16, Chap. ſaith, 
that in the lle of Crete or Caudie, a mountaine 


as that 


foote, and His 
e of Scrterius reports of is more ſtrange, 


. * 1 = . Wa 
th that in Timgy a Morative T. 
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a. 


| i 


age — not beleeye 3 | 
was reported of is | igi $ gr nene, f 
ſed — ho be opened, and found that 
his body did containe * 2 e then 
by proportion hee (h e 10 cubits or 15 
foote in bredthʒ 9 foote for the length of his 
face, 3 foote for his thumbe, which is neare the 
capacitic of the Coloſſis at Rhodes. 


? | where it is thought that the ant Anthers was 


But behold here a fine fable of Symphori« | 5 


{«mpeſfins, in his booke intituled Hortus Falli. 
cus, who ſayes that in the Kingdome of Sicile, 
at the foote of a mountaine neare Trepane, in 
opening the foundation of a houſe, they found 
a Cave in which was laid a Gyant, which held 
- ſtead of a ſtaffe a 3 5 be 3 
Hippe: and going to e it, it me 20 n 
OE IS the bones which remained of 
n exceeding great. meaſure , that in his head 
there might be.caldy placed 5 quarters of carne, 
and by proportion it ſh 


length was 200 cub52s, or 300 fonte: if he had 


ſaid that het bad beene 3 00 cxbits in length, 


then he A have made us beleeve that Noahs 
Arbe was but great enough for his ſepulcher.. 
Who can beleeve that any man ever had 20 
exbits,or 30 foote in length for his face, anda, 
noſe of 10 foote long 
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ould ſeeme that his ; 


2 but ic is very. certaine 


| = 


a, by 2 ical. 77 * a 
at Pera was found the . Ic ch 
was 3 times greater than theſe of our um 
that 18, 18 foote: for it is uſually — 5 
the talleſt ordinary man in theſe dur times bt 
6 foote of length; and Hiſtories are full ofthe | 
deſcription of other Gyants of g, 10, and 11 
foote of height, and it hath beene ſeene in our” 


times ſome e which Wer had ſuch a J 
thele. 
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4 of 1 game at the Palme, at Trappe, & ; 


B owles, Parle-wmaile and ey 


1 e often findeth views i | | 
I ſundry Games to aide and aſſiſt the am, 
ſters though not unknowne unto them: hencx 
by Mathematicall principles, the games x 
Temis may be aſiſted; tot all the mov ing in it 

is by he lines and rellections. From whence | 
comes it, that fromthe rances of flat ot 
convex Glaſſes, the ion and reflecti 
or 1 75 are explained, is 4 — | 

ines? in the ſame proportion one | | 
ently deliver the motion of à halte or bowle by 
Geomerricall liner and e Angles. * 

1 the OILY experience, endidexterield) 

ele rin more in this oo root 

2 Fra boi ov N 


Baue weximer, which b ing rec 


ced to e and joyned to exper — 
gire 


. * Fd 


3 ac 


a great advan=.. == 
. Sole e 
-ould make uſe, f WF 
2 in ſuck gar Pn 


And che FI polio 5 
is thus: When a | 
Nouri touch | 
her Bowle, or ha _ 
trap ſticke ſtriketh 

the Bakke, the moving 

ot the Falle is made 
Win a right line, which | 

J drawne from the Center oft che Bowle bye 


point of con 
Secondly, in a kinde of ſuch emotion; when 


Belles: Bowle rebounds,[be it either againſt 
vod, a wal, upona, Dumme, 2 pavement, or 
upon a Racker; the incident "Kige is alwayes 
| Ke to the Angle 0 of reflection. 
Now following theſe maximes it is caſie to 
conclude, 5 1 in Mey of the wood or 
'the Bow 


wall, one le or Balle goe to 
Yrcfied or r nd, to. ſuch a place as one 
would: Secondly, how one may "alt a Bowle 
upon another, in ſuch ſort chat the lt or che 
E 
Ping t or all. 

$7 ird/;, how _ way touch a Bowle to ſend it 
vo what part hy Lg nat ſuch and many * 

Toe e eee 
W£&eylesr 
on ſlacke or diminifheth by little and e 
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may bee noted that the Alaris of Ude 


a be exactly obſerved call 
5 55 
w it is to ; 
or by —— 9 one ="Y 


in that 
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. Of the Game of [quare POR: 2 : 


Nez have an adtturable ſ N. 
ver y apply: before in 
ed, and bats Tai 6 ſome = 


tranſmutation of »umbers. 


I is . 
ſquareforme, there were 4 gates opp fre one 


eo another, that is, one in aid c 7 c 
ſide, and that there was appt ol LTC $1 ; 
delenceach from thereof, nent 7 15 


a 18 


oy 


place themſeves among the rl td 3: 


K e voule 


* 


: it 3 
N 
— 8 = 


8 


* 15 1 
TRIER 
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Dor + chan 


agreed, & ches 

#ldiers bei there 15 

me few: weekes li 

ed not their ſerv ice, 

it indeavoured to re- 

0 re themſelves and 

5 laboured with ſome 
Wt the reſt; 1 theſe foure Souldiers 
Yoke way bis bis Cumrade with him, and ſo de- 
3 yn Lito defend each ide of the paſ- 
\ ie, 


Nour kn! (= db in the firſk the men 
ere as the figure A, then ff 0-4 
$-+/4iers placed themſelves at each Gate, and 

moving one man from each. Angle to each 

e, then would they be alſo gin cach fide ac- 

ordiog to the figure . Luſt!y, theſe 4 C. ul. 
222 el 

are at 


e. "LXM 
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How 4 make the ftringa of a Vi | 
| Kanten any one touch 


T His isa Se maſteks, yet e eaſteto 
experimented; take a Viole or — 
ment, and chooſe two ſtrings, ſo that there 
one betweene them; make theſe two 
gree in one and the ſame tune: then 
Viole bow upon the gy ee 

fee a wonder: for in the ſame ti 
ſhakes which you play upon, 
likewiſe ſeneibly ſbake ko oy 
ching it;and it is more admirable th 

— AI 8 

 and1 ou 

ping it your finger in —— 
e 
if you take two Froles, at 


Ari. doth inſtantly inthe Jo 
ethe third fri and nor the ſeem 


ys 


if che cauſè be not either in the firſt or Second 
I leave to qhers to diſcant on. 


EX A M | N ATION. 

N rhis 7-47 HOO whhaws . elle 
to imagine , than the bare fympathie of the 
Cords one to — — fer firſt there ought to be 
conſidered the different effect that it produceth 
by extenſion upon une and the ſame Cord in ca- 
pecitie: then what might he produced upon diffe- 
rent Cords of length and bignefſe 10 — them 
acrord in a en on oſtavo, or ſome conſort in- 
ter mediate: this being narterally"examinied, it 


- 


will be facill to lay. apes way to the k n 
of the true and immediate cauſe of thisndbl as 
admirable Phenomenv. Nowthipwil * * 8 
appeare when thi Cords are of eqtall len 
greatneſſe, aud fer to an uniſon; but! when. 
Cords ds 2 ee 


ſencible; hence in aus and tho um 1c 
that which 1a 0 Of ave, ana more they 
which are e_ 6. 
mY 1 


give 4 Fg nie i the Cord . 
and not onelyſo b wt Wb bs: onal ' 


Of a veſſel which ITY three ſeveral we 
of liquor, all put in at one bung- hole, _ 
. » drawne ont at une tappe prone} 
. wirheut miærure. 4 nt 
Ti * 1257 * LN! 
He felis than made; ir.nuſt bedividel 
4 intothree/els for to containe the three l. 
ore, which admit to be Sacks, Claret, ul 
Whitewine i Now i by the bung-hole there in 
Ingine with three piper, each — 

, proper ., into w 2 thereis put a br 
funnel pierſed in three places, in ſuch — 
placing one of the holes right againſt the pr 
which anſwereth unto bim, the other — 
are ſt then when it is full, turne the fis. 
nell, they the former hole will be ſtopped 
_ and another. open, to caſt in other wine ally 
out mixing it 2 other. vo 
Now to draw out alſo without mixture u 
the 3 veſſell there muſt be place of 
22 a oach which may have three ji 
12 ire wich thc kf e 


and ſo there will if - 
forth another $504 oh 
of wine without anf 
mixtures: but. — 
Cocke may beefo 0: 
dered that there m yl. 
come out by it ewo'l 


vines 7 or — . 


» : . ; e = 
* * * ” Y * 
— an * * ro f 
eg 5 3 
ao 9 a 


" - 
. 9 * 
: = 1 L 
ry —_— — — 2 tab ies . | 
ou * 0 4 „ 7 7 7» 
v* . 


when * in — ve / 


ſell and at one Cocke, a 

a man may draw ſeverall kindes of vine, . 
WM which he e to dt inke. | 4 
D 
| N this infuing fifcourſe I will bew, fel 4 
- vention of Pro . how £0 ſteale fire from 


e, and bring it downe to the Earth; this % 2 
is done by . alittle, round Claſſe, or „ 


fete, by which one a Candle and 
make N ne k to make them 


burne, melt e Gould, and Silver, in 
little time: with 48 20 hon bx had 


eel b 


| "flones by his Ingines to ſinke them into t 


and transformed himlelfe pit 
ring downe from the OR of th 
Towne, his thunderbolrs. of ns — 


Sbippes, cauſing a ter- Am 
X 


rible burning, m del V 
' pite of Nprine 2 \ 
his watery region 20 9 
naras witneſſeth that 
Proclus a brave Ma. 
them itician, burned i A 

the ſame manner the 
Shippes: of Vitalian, 
which was come to 
aſſeige Conſtantinople; 


and--dayly experience 


may let you - great efes f bur 
8 _ of Cryſtalt poliſhed, Lf, darn 
in the middle _ at the aer will burne es · 


ccedingly; nay a bottle full of water expoſedo 


the Sunne will burne ſhineth 
hot, and children 22 1 N | 


Flies which 
fellowes pry EI 


Glaſſes which are hollow 
are of fteele wall oliſhe 


Ns mer Rervediion.' 


figures repreſented: forth cotheeye, 
8 de 22 of this burning is Too uniting of 
the beames of the Sunne, which heates migh- 
tily in the point of concourſe or inſſammation, 
which is either by tranſmiſſion or reflection: 
Now it is pleaſant to be hold when one breath. 
eth in the point of cencourſe, ot throweth ſwall 
duſt there, or ſprink les vapours of hot water ig 
that place; by which the pyramidal point, or 
point of inflammation is knowue. Now ſome 
Authors promiſeth to make Glaſſes which ſhall 
burne a great diſtance off, but yet not ſeene vul- 
early produced, of which if =o were made, 
the Parabolis malees the greateſt eſſect, and is 
generally held to bee tlie invention of Arc hi- 
medes or Proclus. 
Maginus in the 5. Chap, of bis Tecacife of 
ſpherical Glaſſes, —— how one may ſerve 
himſelfe with a concave Glaſſe, to light fire. in 
the ſhaddo w, or neare ſuch a place where the 
Sunne ſhines not, which is by kelpe of a flat 
Glaſſe, by which may be —- aner of 
the beames of the Sunne into the concave Glaſſe, 
adding unto\it that it ſerves to good ulc to put 
fire. ro a Ane, proyided that * 
matten bee. well applyed 8 
Glafſe; in which 8 1 
ph = of the pra ho py pe 2 15 
. £ | 
fe I Wil deliver heres rule more 
| How one 425 places Burn enn 
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venient houre of the day, the Sunne firing t 
ſhall rake fire and burne: Now it is certime 
that the point of inflammation or burning, u 
changed as the Sunne changerh place, and u 
more nor leſſr, then the ſhaddo w turnes aboſt 
che Eile of a Dyallz therefore have regard to the 
Suns motion, and his height and place: aBowle 
* of Cxyſtal in the ſame place that che toppe of 
the file is, and the Powder or other combi» 
Kible matter under the meridian, or houre of 
12,1; 2, 3, &c. or any other houre, and under 
the Sannes arch for that day + now the Sunne 
comming to dhe houre of 12, tot, 2, 3; &c. the 
Sunne caſtine his beames chrough the (Ty 
Bowle, will fire the material or combultible 
thing, which meets in the point of burning: che 
like x may be obſerved of other B IVE bs | 


I 2 8 


22 ; Ex AMIN rte. ER 
＋ eee, ths fe art of this Problem 
| 125 Coticall 98 191 3laſſe, 
2 what matter ſoever, bein 2 » 5 by 
3 the beames 5 of che Sunne will excrre beatess 
. that heate is (6 much the greater, 5 how mn 
43 ir 1s neere the point of cone | IA 
Put that et wer or Procllts fre 
burns Shippes with ſuch Glaſſes, the ancient He 
-ftories are Alent, yea ti emſelvts 4 op 56 


2 Hg great 22 that dot 


— — — 2 9 — 
2 
«at; 


on 


* 1 4 7 P * 3 
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remoteneſſe; and the matter that the effect #5 to, 
worke upon: Now. by a common Glaſſe wee fire 
things neere at hand, from which, it ſcemes very 
facill ro ſuch whichiare leſſe read, to doe it at 4: 
farre greater diſtances, and ſo Ci relation fome . 
deliver to the world by ſuppoſition that which. 
never was done in acłion: this we ſay the rather, 
wot to rake away the moſt excellent and admira- 
ble effect whith;are in Burning-glaſſes , but to 
pew the variety of antiquity , and truth of Hiſto- 
Hi and a;touching to burne at a great diſt ance at 
i ſaid of ſome; it is alſolutely impoſſuble; and 
that the Parabolicall and Ovall Glaſſes were of 
Archimedes au Proclus invention, is much un- 
certaine: for beſides the conſtruction; of ſuch y 
Glaſſes, they are more difficult than the obtuſe 
concatie ones are, and further, they caſt not 4 
ſreat heate but neere at hand; for Fit bee caſt 
farre off, the e a 2 bttle, and the heate weake: 


or otherwiſe ſuch Glaſſes muſt be greatly exten. 
ded tocontratt. 


oy beames to amdſſe 4. ſuffi- 
cient quantity af beames. in Parabolicall and . 
Conicall Glafles,the point of inflammation on gh 
to concurre ina point, which is very difficult to bee 
done in a due proportion: Moreover if the place 
be farre remote as ts ſuppoſed before ſuch a Glaſſe 
cannot be uſed but at a grrat inclination of the 
Sunne, by which the effect ef burning ts dimunt- 
| 2 ;by reaſon. of the 'weakeneſſe x; the Sunne- 
n nog ont Gt 39D BHS, 
Aud here may be noted in the laſt part of this 
probleme, that by, reaſon of oiſt aales fone plain 
Olaſſe be not ſufficient; a ſecon ; may b 
ND Ee th K 3 nge 


Weis ac 


W n g * . ab, | 3 * - 
1 „ { þ . x 2 75 9 n o : 
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led to help it:that ſo'if by one ſimple re 
22 be l, jet by lnb en 
San-beames may be caſt into the ſaid Cavern 
Mine; aud though the refle ted beames in n 
caſe be weake, yet upon a fit cumbuſtible . 
it will not faile to ave the effect. 


ee. 


PROBLEM» LIXXVI. 


\ A 20 
, 


5 Containing many pleaſant Jue ſtiom 55 
way of Arithmericke. 


Will not inſert in this Problem: charwwhich 

1. drawne from the Frech: Epigrams , but 
. |  propoling the Zeche immediatly "Wi 

give the anſwere alſo, without ſtay ing to hew 
the manner how they e his T 
not be tyed to the Greeks rearmes, Winch I. 
count not proper do this place, neither to m 
purpoſe ; let chefe reade that will Diophass 
SCoheubelius upon rer and others, and yy 1 
may be ſatisfied. 4 f 


"II 540 


of the Ae andthe Oe: 5 nn 

F mans that the Mule and the Aſs on 
a day making a voyage, cac of them rye 

2 of wine: now tie 
ber ſelfe over loaden, compla d be 
under her burthen; which the 3du/e ring, ad 
unto her being angry, (for it was 2 
1 ) chou great "OLE 


> a 21 * i N B * * 1 __ , es ? x 
_ * Y * % N t mY +, * y 
- v - . * 
- # 
" — 
hen * * 4 * ts, _ 


complaineſt thou? if I had but RP one mea- 
fare of that which thou catrieſt, I ſhould be loa- 
den twice as much as thou art, and if 1 ſhould 


burthen would be as 4 as thine. 


carry? Anſwere, the Mule did carry 7 meaſures,” 


one of the weaſures of the Aſſes loading, then 


double to 4: and giving one to the Ane, each of 
them would have equall burthens: to wit, 6 
meaſures a peece. 


Of the number of Soildites that PR be 
before old Troy. 


anſwered him thus; the Grecrars, ſaid Homer, 
— 7 Fres or h Ee, and before every 
fre, or in every debe there was 30 brea- 
cher turning to den Worhe of fleſh, 
and each breach had meate enough to ſatis ſie 
900 men: now judge how many men there 
might be. Anſwere, 3 1 5000. that is, rhree hun- 


Omer being asked by Hefiodus hew many 


reg and fifteen thenſand _ 7 co 
by multiplying 7 by 3 
900 makes the {aj FARE 


Now how many meaſures did each of their 
and the Aſſe 5 meaſures: for if t 2 had 


the Mule would have 8 meaſwres, u ich ia 


L Grecian Soaldiers * againſt Trey, who 


133 


give a meaſure of my loading to thee, yet my 


the pre 2 = 4 =o L 
1 > 


4 136 8 — — 
f the Lee of (rownes that 


two men had. * Wo 
Toke and Per bad cerrain N 2 
lohn ſaid to Peter, if you give me 10 olyour 
crownes, I (hall have three times as 0u- 
have: but Peter ſaid to John if you give me 0 
of your crownes I ſhall have 5 times as muchas. 
you have: how much — of them? Au. 
ſwere, 8 15 crownes and 3 ſevenths of: 
crowne, and Peter had 18 crownes , and 4 le. 
venths of a crowne. For if yon adde 10 cl fh. 
ters crownes to theſe of Tobns, then ſhould ohn | 
have 25 crownes and 5 ſevenths of a crm, 
which is triple to that of Peters, viz, 8, 1 
4 ſeventhes: and Jobn giving 1d to Peter, Peter | 
7 ay have then 38 crownes, and.4 Vet chez 
of a crowne, which is Dmintup!a, or 5 timeꝭ 
much as Jobs had left, viz. 5 crownes ac 
* 7 5 PI 
In like manner two Gameſrs aying te 
ther, 4. and B: after play A. 10 to 3, give 
me 2 crowhes of thy money, 1 all ore 
; twice as much as thou baft: and B. ſaid to e. | 
e me 2 ex 0wnes of thy money, and 1 ſhall 
ve 4 timesas 1 W ll 2 


* | 


— 


1 . 
* 
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"About.the hanre of the 49. 


Ome one asked a Aathematician what a 

Jclecke, it was, who anſwered that the reſi of 
the day is foure thirds. of that which is paſt; 
ROW * what a clocke it is. Am were, it che 
day were according to the lemes and ancient 
Romans , which made it alwayes to bee 12, 
houres, it was then the 5. houre and one ſe- 
venth of an boure, Gs of the 
whole day 6 £ that is,6 houres, and N 
of an houre . Nom if yon be the of 5 fit | 
or 1 and £ which mokiplyed by 4 A by 
and 5 bien the remainder of the day as he- 

bad beene 24 houres, then 

the hoare had bene Fr», # 021 Any aa | 
ſey enthes of an houre, which is found out by 
dividing 12, or 24 by 3. | 

There wight have beene added many curious . 
propolitions in this kinde, but they ke | 
too diiicult for the moſt part of CPS! . | 
fore 1 have omitted them. · % | 


. Of Pmbagora Schellerg, 


P being asked what number of 
Schollers hee had, anſwered, that halfe of 
them ſtudied Mathematiches 0 the fourth 
Phyſficke, the ſeventhi part Rethoricke, a 

ſides lie had 3 rer. f 1 

how many Schollers 1. 

inall2$; he halfe of which is 


of which 18 7 and the ſeventh part F 82 74 . 
4 which 14,7, and 4, makes 25,1 : fare ns 


3 to make up the 28. jerethe 3 Fd! F 


On ' amongſt 1254 


He three Cracks e 4 mw It 004! 
T% the one as many 22280 1. A 
wich the 9 uses, who zsked of th 4 ou 
of their apples; ſo & each 0 c 
each of the Maſer Alike 

made, they found t 
An et had one as 5 bl 
ſtion is how many 2 5 e 
how many the 


and Muſes togeth 
many apples had (a Grace : 15 may 3 you 1 
nike the double, triple, Res of 12. 15 
6, &c. conditio t i each Grace 
ia, then may thet be allotted to py | 
bur one onely; if 24 3 each 1 apples ; if; 


then to each Mnſe 2 5; and ſo the di 3 | 
tion being made, t 48 like makers that 
is, one as many as RO bo 


Of th bee 207 vas. 2 
5 dying F Father.” + Wo 
A Dying Father left a mus crows „ 
his two children; the one being 
rims" hed the other Fl Baſtard , 


4Y 


{were the que 12 5 


S* 
nn” 
= 


Mathematical Recreation. 

7 that the fifth part which his legittimate 
denne ſhould have, ſhould exceed by 10, the 
ourth part of cher which the Baſtard ſhould 
nave: what was each ones part? Anſwere, the 
gictimate Son had 577 crownes, and q and 
he Baſtard 422 trownes and g. "now the fit 
art of 577 and 7 ninthes is 11 5, and $ and the 
fourth part of 42g and is 105 and 5 which 

is leſſe then 1 1115 10 according rc to the we 
ofthe Teſtator. 2853-2: 0] . N 


Of rhe Cuppes of c 80 A 


Re/ws gave tothe Temple of the Cel} ſixe 
$54 s of "Gould, which weighed tog ether 
600 Dr buteach A Was. 2175 one 
than another by one Dramme: how. much did 
eich of them therefore Wei gh? At Were , the 
firſt weighed 103 I aber and a halfe; the ſe-· 
cond 161 1 Dr ammes and a halfe th « 5 100 
Drammesand 5; the fourth 992 
fift 98 anda halle; th fixt 827 weigbes 
79 Drammes and which together 


makes 600 Drammes as before. 
of Cupids Apples. 8 


Upid com ined 2 o his none that the 
Maſes appler TK 
wr rom methe ae. e 7 
l rt, Thalia part, Adel pomeme 
the —— part, — 2 4 2 


Terpomene the fourth part: Z 1 


away 30, Frania 120, and Callrope 300: {06 
there 


F © Three eric of i 
the Greeke Epigrammes: but it wo 10 
3 92 wil 


nerd * nn e 


8 was laid te 2 the hate par 
life in chilahood, the fourth ar in | * 
"youth;the third part in Manhood 
beſides in 8 : what might his 452 
anſwer is, 72. yeares : which 20d all ys 
thus reſolved:multiplie . z. and 3; t. 
15,6. by 4. makes 2 xa 9 
72. then tale thethi 


e fnich og chats. and heſixth 

I ich is 12. theſe added ke na 

ö . 

y 18, (poken in ucſtion) giyes 1, Whicn 
mukiplyed by the ſumme of he per n 

Ale 72. che Anſwer as before, | 


. Of the Lion of Bronze 4 « f. 
taine with buy Eps Spots 


FN Vtof my right e if Ilet-warer g 
Ou Bein, 1 if le 


out of — eye, it wil be filled ing 
rar ig my feete the Ciſterne wi 


N * 


fy 


ROO . a filling; but if I let the — 


hs 1 can fill e then in 6 
: 2 


* 


— 

The e — ges 
queſtion to divers ffatues, 

nd — — mh and the ſolution is by 
be Rule of 3. by a generall Rule, or by Algeger. 
They have alſo in theit e Aurholegie many 
ther queſtions, but becauſe they are more pro- 
rr to exereiſe, than to recreate the fog 32 
bem over as before with en 


aka — 
3 24 
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Divercexcellent and admirableexperiments 
upon Glaſſes. 3 | 


Here ie pling h the 1 1 dagen 
as light - and 1 NE 
the gh, than Glaſſer which es 
will now produce Aa peril ments upon 
hem, notthat Twi dive tato pan depth (that 
ere to lay open a miſterious tl 80 ue that 
chez 8 irits: Let | 
Jas ſu e therefore heiples; vp 
| whichis baile the « nonſtrati a 
are mad in allforof Gh 10 LY | 


as farre within the Glaſſe as it is withoutit.., 
„chin Goncave, ot: Conver, Gr 
Images are ſcene in the right line which paſſe 
from the object and through the Centet in th 
Claſſe Theo. 17. and 1 8. ine 4 SE] ; 
And hereyouareto underitand that th 


* 


9 
2 U 
4 . 
. 
1 
c 
6 
- P 


not meant opely theſe whichare f a E uſe 
or glaſſenof ſteele, but all other bodies, which 
may repreſęent the viſible Image of things 


reaſon of theirrefleion,as water, marble we. 


eee. 143 
in a plaine Gloſſe all that is ſeene 
5 emes to linke behinde the Glafſe, 
| iwages is wen the Glaſſe: as 
before is Aid. 

222 28 in vater 2 Glaſſe lying: downe 

flat, or Herizontall, 7 owers,Trees, Men, or any 

doth appeare, inverſed or upſide downe; 

a 2 placed upright, the right hand of 
> [mage ſcemes to bee the left and the left 

— 4 be the right. 

Fiftly, will you ſee in a Chamber chat which 
Wee ariehiant being ſeene: then 
955 e muſt hee diſpoled, — the line upon 

ich the 2 6 come on the Glaſſe, make 
the Angle of iacider rx an. 0 e 
reſlexioꝝ. * 1 Re 


Sixtly,an beight (as- * be $4 1 


155 Gl 11 
Cas 45 — h-the grind, 90 
eye bear 9 5 Dare 
TEMOY os + 42s | | 2 
.Glaſe,'t JE 10 — 
C. may, ſee the pp - 
of the Thee 25h in they” . 

Angle or — 


und in D ſo oſten doth tl 9 
Tree E D. containe the diſtance from yourty 
0 the foote, vi. OB: for wee 8 
and 1, D, E, are like Triangles: tl che 1 
Bed. 4D ſo C Bjts'E'D; or al 
2B 4. e N 
Seventh! ent a Canal: 4 
 Glafeandiooke fauntingly upon _ 0 
Candle and the Glaſſe bee 2 ina right ln 
you ſhall ſee 3.4 5,&c ages from onen : 
Ame Candle. : bk 
E5ybtly; take two plains 24050 4th 
them one! inſtthe other, you flaf{alrernatch 
ſee them oftentimes one as totes, a 
within themſclves, againe amd againe. 
Ninthly, if you hold a plane Glaſſe be 
vour head another before h - fac ,yot 
ſee the hinder part of your H, in 
which you hould before y Fo 
2 . you may have & f ge 
you place two Glaſſes tog 
make an acute angl angle, and ſo 1 
Is, the more ap $ youthall fee the ode ur 
rect, ehe G verſed dh che ED ) wg 
and the otherretyring. - 46 2812 10 a Ns 
Elevemtbly, it is . ede, in 
ſome to ſee within. a laſe an Ia 0 1 
gong Com wi SR, ad ie mn N 4 


2 e an ales ; 
te meg doynevard tothe g. of cke ſpecta· CESS? 
tor, without perceiving it being hid behind 
ſomething. for then the Glaſſe Will repreſent a 
quite contrary thing, either than that which is 
before the Gaſſe, or that which is about it. 

Tweltbly, it there bee ingtaved behind the 
backſide ot a Claſſe, or 3 any Image upon 
it, it will appeare before as an Image, without 
any appearance 2 or unn a pee 


pos 


EXAMINATION: 


T Hu 12. Article 4 in Image Le- 
Tip the 55; Agha will be of 17 io: Fo 
quence, becasſe the linarents will — HA 
ſexre, but if therewere painted ſome 8 
then that covered according to the Nut ceve- 
ring of Slade behing, and ſo made np like an 
ordinary lroking Glaſſe having an [mage in che 
middle,inthwrefpedt it would be een, . 


ſant.; 2 this ee mn 5 al 
e., | 


whot Re. 
PA 8 the 8 55 ae, 


92 4 e below *. 
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übe d 00 yy e his pe cies updithe 
Glaſſe, and it will tons — BY 
which are below that know not the cauſe; The 
fame may be done by placing the Image in 
Chamber adjoyning, and ſo make it to be ſcen 
hpon the ſide of the wall. 
In theſe Chanell Images u hich ſhew oneſie 
zdeaths Head, and another ſide 4 Faire fare: td 
right before ſome other thing: it * ing e · 
vident, that ſerting a plaine Glaſſe fi 
this lage you ſhall ſcenic a contra 
then that which was preſented 
wiſe. 
Laftly,itisa fine ſecret to Sree bn 
_ Glaſſe writing with inch induftrey rhat one 
| may reade it in the Glase, & y et out o the 6! 4 
there is nothing to be knows, which | 
happen, if the writing be wric 7 96 
that which is more ſtrange, to thew a kindol 
writing to a plaine Glaſſe, 5 ſhall appeare 480. 
* kind of writing both againſt ſer 
ferme, as if there were preſented do wee 
— — ſhew it MET it Toe yritte! 
thus MIV, and preſented to the *Glafſe, it wouk 
Ne lor in che firſt, i che laſh 
then the thi are inverſed that perper 
dicular tothe G 2 Ns the objet 
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e e ee recourſe to te 
Cabinets of great 7 t Perſonages who ) fjarich ch them · A 
(elves with moſtbeautifalloness 

Experiments pon Gibb cs 
Spheritall Glaſſes. 


Fthey be in the forme of a Bowle, ot part ot 

a great Globe of Glaſſe, there is ſingular con- 
tentment to contemplate en them 

Fir, becauſe they preſent rhe objects leſſe 
and more gracious, and by how more the Image: 
are ſeparated from the Claſſe, by ſo much che 
ny w_ e in Ma guitddle. 

ccondly, they that ſhew the Images playting, 

or foulding, Mhich is very WN eſpecially 
when the Gleſſe is placed done, and behold 
in it ſome Blauching, ſeeling, &c. The 
part of a Galerie, the porch of a Hal ee. le 
they will be _— as a great veſſe# having 
more belly in the middle then at the two ends, 
e ee of Timber will ſeeme as 

trete. ö 


chat whichfaviſhal rhe ſpirits, by 
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8 contracted within the' circuit af th . 
with ſuch varietie ot Cola, and d. 

inct ions in the leſſer parts, that I Kno˙i/ u 
in the world what is more agreeable to the lit 
and pleaſant to behold, in which you will ng 
have an exact proportion but it will be 
according to the diſtance of the Odject fog 
the Glee 


* Experiments upon hollow, or Concave : 
Spherical Glaſſer. 


a hevewlore ſpoken how 3 

burne, being made of Glaſſe, or Mettle it 

maines now that 1 deliver ſome pleaſant uſes 
ofthem, which they repreſent unto our 
aud ſo much the Kt phe ry it will | 
much the greater the G/ef? is, ad * cl | 
Om whenceitis extrafted. | 


EXAMINAT riox. 


1 thu wen 3 mw Blom | 
or 4. Inches ll kh 5 4 ſeg) = 7 
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in one and the ſame experiment, in the ummber, 
Atuatien, quanticie, and figure of the ana of 
one mib objeld5. "021 


2 gina, in a little Tradtat that he ITE 

on theſe Glaſſes, witneſſeth of bimſelfe 
that he hath cauſed many to bee 9 
ſundry great Lords of „ Traly, Germanic, 
which were ſegments of Choke, of 2. 3. and 4+ 
foot diamiter; and I wiſh you had ſome ſuch 
like to ſee the experiments of that which fol- 


te it is not difficult to have ſuch made, 
bougbt bere in Towne, the contentinent here. 


id bear with che oolt. | 
1515 8 * STS 8 0 
ee. 


Tee (ve of the b, by 2 


tratbout 8 
others, er 
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"EXAMINATION. | 


T*. relation of theſe ARParances: 1 —2 +4 
eff moſtmen, but becauſe the carum 


may not receive prejudice in their experime 11 
bing Fen to bee 8 2 ro _ TT 


— nature it Gs nde 
'Certaine place according toit peſition; 1 ng . 
'Wayes ſeene in theline o refle Bon, whighs le 
ren, Vicellious, and others 2 of | 
ledge, have confirmed by their writings : in 
their particular they were two much occupi 

the author . 


ran eh 
$i in th 2 


q 

2 

rn 
7 
"= 
4 
Ls 
Fe 
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owed them for the moſt pr felt ns the be 


orfs \ 


151% 


As for the Images ts ts. hide ja-the eye, it cen N 


not be but is impertinent and alſurd; but it fel- 


laweth that, by hom much _neerer the objelt a 
proacheth to the Glaſſe, by/o much the more the | 
appearances ſeemes to come to thecge: ang if the. 


eye be without the paint of concourſe, amd 


jelt alſe as long as I | 


: he repreſentation 0 the Image BEL HECT 


257 , but 9s e point of concoupſ@.#t peer 


4 appearance. thus approds ing 


acke Againt: t 


doth net A little aft oniſh theſe which are ignorant FW 
S; : 


of the canſe : they areanverſed if the cye with. 
aut the point uf a> untill the ob jelt bes 
within, hut contrarily if the eye be hermeene the 
prins of concourſe aud the Gliſſe, then the Ima- 


ges are direct: and if the eye or the objelt bei 1 


— 1 2 WAR 050 Hon un — 


lin # the ni == be the if certajne conſe 


tic that the Images cannot exceed thy 
nor trouble it; 4 wg too — ed 
ture. TY NS I'XY * Fat 
Ant i i is ele verde 10 rbafh al 
thas the” eye being — — 
x10# of any objeft, int — 
15502 ENG in one and the ſame plate un 
mutable; or if the Image "and" the-bye 1 
their owne lines; the repre 


Lene t6inveſt it ſalfe ang thr af ; 


rent 


[Ont the Image comming thus to th e ey 
theſe which know not the ſecret dran 
thale ſword when he ſees an Imag 
_ the laſſe, or a Piffolt h 
hoids behind : ae Goſs 


ſword wh Kr | 
Haſſe, —.— kit were in the air r and 
exerciſed, that a mn may touch the 
mage of his hand or his face out of che g 
which comes out the farther. by how duct 
N enn wh | 


2 FW 
ST * e not neer Glaſſe | 
J = dee not ont 57 22 of the t —_— 
1 er rs e t which . 


or if n it doth come 
before bu fact 5 . 


= 7 E tags | 

e tb Center; ſe 5e 5 2 

ene e ee — 
ern Ain 


| | * * 
* 3% n * 70 


* x AMIN a ne "LI 5. 


my — pleaſant an 
the the Glaſe fond be of at capacitit 
did extend ſo farre, yet. w 

175 bee ſeene. to them DS | 
but onely to theſe which ares * 

weere unte it : and. to them it —_— | 

peare, And it wenld be moſt 5 

would wonderfully. eftonifh any one that 

into it: for all the things s in the Gallery — 

ſeene to hang in the aire, and you could not walks 

wits mangle aprons. o . 


Sea. in get or plie 
15 7 to hi 
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great as the . 
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or- 
ore of — Ba 1 for d 
of the Canal. wiltbark _ 


geine Pie / 


3 GEE 
ea cimpe of 
Evie; ane thoſe which hal Ig 4 
mere we Silver : bi; 


A 
” 


hl 
and 


a concave Glaſſe : for if in the point ef inflam- 
mation of 4  parabolicall ſoction, a Candle bee 
placed, the light will bee reflected by parallel! 
lines, 45 4 columme or Cylinder; d i the iphe... 


ricall ſeftion ir is defeBive in part, the beames be. 
ing not united in ore point bur / ſeatte« 


: * 
ring - notwithſtanding it caſterh 4 very. great 
KL WRIT FJAL.. v 


1 
4 


brauifull light, 


7 ad the li 
Krome, and be 


Gele Glaſſet „ 


It. che Columnary and pre 
that r under right ines 
-repretentt es as plaine ee 
FEED then they reprelen 
pon 
Sec 7, es 
KS aſcents of Angles in the u 
ſhew one to have foure ee, two 
n IP: 


ESAMINATION..: Pp 


7 experimeints will be N 
1542 to the — meeti ng of a Gl 


| | 
| 8 
4 N . 
_ 7 4 _ p $ g 


bee covered - according te Ordnar 
which we 1 and ſou will be bat 
7 Glafle, ch re " on te ile 

erent thic ene ffe of t G > al 

tr of the ſening ferme, doe differently pre- 
zur the Images to the eye, as foure eyes, ws 
mourhes, s noſes; imes t one 
mouth, and one nole;thes one large and the other 
long, ſometimes two eyes onely; withithe mouth 
5 the noſe deformed, hi rhe Glaſſe. (pe- 
nitrable )will not e. And if there be an interi- 


our ſolid Angie, according to the defference of it, 
(« if it be more ſharpe) there will repreſented 
to diffin® double] „that u, two entire vi- 


ſages, and as the eAngle i is open, by {ſo much the 
more the donble Images will rexnite and enter 
one within another, which will preſent ſometimes 
« whole viſagt e at large, to have foure 
eyes, ws — and two mouthes; 2 

ving the Glaſſe the Angle will vaniſh tb 
two ſuperſicies will be turned into one, and the 
duplicitie of Images will alſe vaniſh and appeare 
but one onely : and thus us eafily experimented 
with twolittleGlaſfe of ſteell, or ſuch like ſo uni- 
red, that they wake diverſe * 4 . 


trons. 


e — 2 „l make men 
42 dh, here are Glaf —— 4 
ners, og 116 cauſedby _ of the laſſes 
23 made of 5 3 an 
8 doth give the /wagera div verſe colour 
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mu; "OY 
In e may ſee that the un | 
ſome are made faire Younger or oldei r cha nth by 
are; and contrarily others will make ti 
and deformed: and give them acontrarys 
for if a Glaſſe bee cut as it may be, or if MN 
perces of G/afſe bee placed — akez 
conveniable reflexion: there might be made 
AMole (as it were) a mountaine, of 3 Las 
Nee, a F ly to be as an E Elephant: but ; ald : 
too long 17 ſhould Ty al thc tdicd ht be 
ſaid upon the property of Glaſſes, I will thers 
ore conelude this diſcourſe of the 


| ofthele Gleſee wich theſe oure rats 1 
&, . e foure recrtative i 


following. as Butt dk oft” 
a | . 3 3 0 e 
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| x, Hi ties Fo one + vhue if i fupitiour, what 


done in another Chamber or Roome: not” * 
e 0 wa, 1 * a 
2 n 


eee ee eflexioth 
4 4 

5 

e at the top of the va 

7 SE; 
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Then tſſe ſig he by the line of incidence 
FE, ſhall fall u he Gueſe 3 4, and reflect 
upon the ſuperficies of᷑ t N C, in the 
point G; ſo that if tbe 3 
eye be at &, — = IT * 
ler E, and E, would Cf FF 
kl pat e #1 
lafe'm int E 
de wha pe eng | e Fc ; 13 9 
Z, will ſes the Image ook oh 
chat is at E. in _ 5 a 
point of the Catheti: Fa I 
which Image ſhall” 7 
come to the eye of the 
ſuſpicious, viz. t L,. 

b ke e of che third Glaſſe, upon which is 
made the ſecond reflexion, and fo brings unto 
5 eye the object, though: a wal be betweene 


C0 woldire, 1. 


2 Y this invention of rellexiqns the aſſie⸗ 
Ogents of a Tonne may be ſeene upon the 
dampart i notwithſtanding the Paraper;which - 
de affeiged may doe by N in the 


ollow of the Dich, and pla 
pon the 5 of the wall, fo e 


;E = "LA N 4 
9 , 2 Cy b % 
; | „ 
F 
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| Corolaireg 2. | 8 L 


Nu which alſo may bee inferred, that 
ame reflexions e or a Re py 
Polygon, and placing as many Glaſſes as there 
are ſides, counting two for one; for then the 


object being. ſer to one of the Glaſſes, and the 


Corolaire. 3. 


FArther, notwithſtanding, the interpolition- 
of many Walli, ( hambers, or C abineti, one 

may ſee that which paſſeth through the moſt 
remoteſt of them, by placing of mauy Glaſſes 
as there are openings in the wal, making 
them to receive the intident Angles equall: chat 
is, placing them in ſuch ſort by ſome Geomerr:- 


cal aſſiſtant, that the incident points may mecte | 


in the middle of the Glaſſes: hut here all the de- 
fect will be, that the Images pallingby ſo | 
carce 


reflexiong, will be very weake and 
ſervable. 
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viz. in D and the ine 8 
of reſtexion is D:now © 
let the Adnckert FE, yr 
upon a reſt, bee mo- 
ved to and fro untill 
it be ſcene in the line 
OD, 2 97 —— f 
to be Hg. tw. 
fire to t See * 
it ſhall * 
ſtrike the marke. 4 ne 


Corelever, JOS: 4 Ir 


IS. „ 24 


5 


1 
"4.3, 4 


From which may be ardent, os lobe 4. 
ally ¶Moote out of 4 ius ber to 4 5 ä 
which is not ſeent being hindered by 
ſome obRlacle; of other 1. 00 
| terpoſition. 2 


dae ebe at vic 1 = 
| wic keepes ic rom Oc dead 
| | 3 
| et up a plaine Glafe 
as AB, 12297 the 


line ofrefletion M8," : 
M 


* F 


hich ſuppoſe at L. I, ſo ſhallit be truly placed, 


8 Tax two Glaſſes, ES 1678 them 1 


Cted at „o to N, on N 


the Glaſſa were bigge caghia receive many | 


we be ſee ne b. 


5 e 


giving fire to the Ausler, it a not * 
he gad marke — 


8 1 1 
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"How to he an Ima * ſeene han hi 
in the Ws having . bead downewa 


A 
447 


gles one untothe other, as admit AB, 
and CB, of which admit C Horizontall,&let 
theeye be at E, & the object or image to be 2 
Ez; ſo N will bee re 2 x „ We! as 


to H,. E; theriat C, 
to A * 10 En 
and by a double re 
— ED will ſcer 


8 in Q inver- * 
d as was ſaid, ta: 
Eing D for the beddege. 


and E for the feete; lo 


it will be a man i 8 will p 


to be flying in the aite: ifthe Jmage ha wings | 
unto it, and had ſecretly. ſome metion if 


1 it would deceive the "1 
by admiring the Fo of e : 
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ol ret boot, N 
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7 How bs * Fi N off repreſentive Sous 
diert ſveme to be a Regiment, ar how Wo” 
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munter may 4 bee multiplye a Fo ſbem 
- 1 be ' nay in ten., ehh: 
2 fy 117 e dels 7 gz e, 
O mak the experiment pol mem, there 
muſt be — — Laſſer, but in 
pare” -+ it we ml ſuppoſe two H. 
an one placed right a * 
W the He. ER —— = 
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all covered or hung with plaine G 
viſibles-will app en A 
ſon of the multiplicitie 
the opening of the fad Cabinet, —— ſet 
ething which might hide them from being 
denen thoſe. that locke into it will ni 
ſhed to r in number which before 4 
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or ſuch which is proper to be cut in the bor 
ders; and at the top of the ſtile to have a ſanne 
to ſhew which way the winde blow eth this is 

very pleaſant and uſefull. ; 


Of tbe Dyall upon the frngers aud the band. 1 


S it pot a commoditic very agrecable; ji 
one Fin the field or in ſome villa 44 55 
any other D yal, to ſec onely by the e a wh 
of the dlocke it is F h gives it v ery neare; 
and may bee practiſe 1.5 215 in this 
manner. n 
Take a fra or like tin os 2 | 
the Index, . gt, pr. 


ch Siem 250 


of then, a the end 
will thew what of the clocke i 


end of the great finger it is 3 in the morning 
5 inthe evening; at the end of the King. pu 
ic is S in the irg: or 4 inthe Sg 
cad the little Puger oh = joynt, . 
the morning, or 3 in ternaone; Lo and 2 at 
the Tenge I — I 8 5 third jeynt, and 
midday in the e owing, which e comes 
bal (he SpA Ind . 
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» % 2 * 2 9 
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70 0 4 5571 which was bas an 066. (2398 
PM fie at Rome. oe 4 


4 1 


As not this a 28 
wement, to ch ole an 1530 for 
having 106 foote in e withe 
a removing the Baſis of it? Plinie aue | 

is 26 booke and 8 (hap. that the Empe 
Auguſtus having accom ted in t 
Mart an Obelicke of th beight,he L 
ta pavement, and by 9 2 | 


| of Pal., with 2 
Tolinie writes, as Cardanu 
Pr agoe there were Glaſſes e K ſerved 


for Dy A and relented the 12 of the — 
Log N houlder 


houlder as many t times as 7 honre ought 3 | 
be, twice if it were 2 8 9 Fer 
9, dc. But this was th 
helpe of water, and not by Coſrrhich 404 
leake by littſe and little ont of the veſſell, diſ- 
coyering anon one G/afſe, then anon two 91205 
| ſes, then 24 5 Gla; . „Gr. to ſhew ſo many 
faces as there were eurer, Wich Was _= 


by leaking « of Water. N 
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Of 4 D whith Bath 4 0 in . 
at Ms of id Es. 


hich refletettthelight, wich eh 
cot that t Radler of the forte 
| e — and it ĩs eaſie to malce ex pe- 


riment common Dyall, cha 1 695 | 
the di Led n'of the 54% ind pig Gl 


of the File u of plaine Glaſſe> The 
e o-by this way have 


no ater trouble, ewe] 1 'noſerourof | 
BY br: wo hat a clocke it is; which is 

reflected by a little hole in the window upon the 
wall or feeling ofthe daten . 
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focteth the hog matey = the 


lines py be 1 of the Glaflc of window 
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Fe X.thi there — experiments ee, 
the 


Þrſt is with @ uei little Glaſſe placed fo. 
thats it may be open fo 2 beames' of the $ 2 


& to 4 Paci ous or 2 . 


may ſhine on it, fort hen. the 


— roy eb 
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plaine oppoſite: and 13 other 1 „% 
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that the Glaſſe 6nght to be Sate ARA 
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lineaments thereon. 
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avd placing a fil. therete pen the onrfide, the  * 
adden, of the Pile will be pens wirhin, andfo, © 
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top of the mater, carryu 
with a ſmall fscke did point out 
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(with” which ſome 
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_ _ MubimaticallRecfeation; 
ProE EM. III. 


Of Cannons or great «Artillery, Souldiers, and 
others would willingly ſee this Probleme, 
which eb ops e or foure ſub-. 
tile queſtions: Ihe firſt is ho, 


THis may be done with aire and water only, 
having throwne cold water into the Can. 
non, Which might be ſquirted forceably in by 
the cloſure of the mouth of the Pacce, that ſo 
by this preſſure the aire might more condence: 
then having a round pteee of woed very juſt, 
and oyled well for the better to ſlide, and thruſt 
the Buller when it ſhall be time: This peecc of 
feare it be not thruſt out before his time: then 
let fire bee made about the Trunios or hinder - 
part of the Peece to heate the aire and water, 
and then when one would ſhoote it, let the pole 
be quickly looſened :. for then the aire ſearch- 
ing a greater place, and having way noweffe- 
red, will thruſt out the vad and the bullet very 
quicke: the enperimence which wee have in 
longtrunkes ſhooting out pellats with dire on- 
ly, ſte weth the verity of this Probleme. 
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24 In he ſecond quicſtion i it may be demand 


8 
8 
buon much time doth the Bullet of Candy 3 
Ie r before ir r v9 
He ref 4 this . depends up⸗ 


on the c of the Peece and charge Nl 
—.— wn 7 there is great difference 
reported that iche Draht, and ma , 
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iment upon a Can. 
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i ee e een Wer” 
fell : and the diſtaneee :- 
Was 4 German mile, 


which diſtance pro- 
Portionated to an 

-houres time, makes . 
120. Italian miles. 

EY In 8 3 it may. be a 14 * 


comes to paſſe , hat 4 ( uuuom foot ing uf. 
: wards, the Buller flies with more violence 
than being ſoot point-blanke, orb 
| ting downew ar 4. * 7 


E we regard the effect of a Cannow when it 
is to batrer a wal, the Queſtios is 1 
it is moſt ovident 2 the blowes 


Y 2 2 
we. il. ” 2 > ets 


Mathematical Recreation, 1 75 4 
| icular upon à wall, are more violent | 
than theſe which ſtrikes byaſ-wiſe or glaun · 
But conſidering the ſtrength of the blow on- 

ly, the Queſtion is moſt true, ant oſten experi- 
mented to be found true: a Peece mounted at 
che beſt of the Render, which is neare halfe of 
the right, conveyes her Zullet with a farre 
greater violence than that which is ſhot at, 
Point blankg or mounted paralell to the Hori- 
Tos. i * | 
The comon reaſon is, that ſhooting high. the 
fire carries the bowle a longer time in the are, 
and the aire moves more facill upwards, than 
dewnewards,becauſe that the ayrie circles that 
the motion of the bwllcr makesare ſooneſt bro- 
ken. Howfoever this be the generall tenet, it 
is curious to find out the inequallity of moving 
of the aire; whether the Bullet fly upward, 
dewneward, or right forward, to produce a 
ſencible difference of motion: and ſome thinke 
that the Cannes being mounted, the Buller preſ- 
ling the Powder maketha greatar reſiſtance, and 
fo cauſeth all the Powder to be inflamed before 
the Bullet is throwne out, whick makes it to be 
more violent than otherwiſe it would be. 
Whenthe Cannon is otherwiſe diſpoſed, the 
contrary arives; the fire leaves the Bullet, and 
and the Bullet rouling from the Powder reſiſts 
leſſe: and it is uſually ſeene, that ſhooting out 
of a urket charged onely with Pemder; to 
ſhoote to a mar ke of Paper placed Point blanc, 
that there are ſeenc many ſmall holes in te 
ö 122 | P er, 


tter aetzident ma y happen from the overchar. 
ing of ch Peecr,or the length of it, or windy, ] 
r damp the Powaer. . 

From which ſome may thinks that a Cans 
| yointed right to the Zenith, ſhould ſhoote with 


o x * 
* ; 


greater violence, than a any other mount. or 

© forme whatſoever :-and by ſome it hath beene 

_ imagined, that a Bullet ſhot in this faſhjon hath 

*  'beeneconſumed, melt, and loſt in the aire, by 

teaſon of the violence of the blow, and the afti- 

vitie of the fre and that ſundry experiments 

bach beene made in this nature, and the Bullet 

never found. Hut it is hard to beleeve this al 

ſertion: it may rather be ſuppoſed that the Bal. 
let falling farre from the Peece cannot N 


* where 1 ie falls: and fo comesto be loſt. 
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4 In the fare plate it may be aiked, abuts 4 
the diſcharge of a Cannon be ſo much the 
3 n bees mach ae be. 1 
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Anrhemuticall recebathtn; 
throwes out the Buller with more violencezand. 
experience lets us ſee that taking Can of 
the ſame boare, but of diverſitie of length from 
8 toote to 12; that the {anno of afoote _ 
hath more force than that of 8 foot long an 
10 mote than that of 9, and ſo unto 12 foote 
of length. Now the uſuall { annon carries 600 
Paces, ſome more, ſome leſſe: yea, ſome but 
200 Paces from the Perce, = may ſhoote 
into ſoft earth 15 or 17-foote ,-iato ſand or 
earth which is looſe, 22 or 24 foore; and in 
firme ground, about 10 or 132 foot, &c. 
It hath beene ſeene lately in Germany, where 
there was made Peeces om $ foote long to 
17 foote of like boare, that ſhooting out of : 
any Peece which was longer than 1 2foote; the 
force was diminiſhed, and the more in length 
"RY the Prece increaſeth; the leſſe his force was; 
BY therefore the [cngth ought. to bee in a meane - 
meeaſure; and it is often ſeene, the greater ths 
Cannon is, by ſo much the ſervice is greater: 
but to have it too long or too ſhort, is not con- 
venient, but a meane proportion of length te 
bee takenzetherwiſe the flame of the fire will 
bee overpreſſed with aire: which hinders the 
motion in reſpect of ſubſtano and diſtance of 
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Pro 1 1 M IXXXIIIII. 1 
of prodigions progreſſion nd multi Deen, 

of Creatures, Plants, Fruites, Numbers, oe 
Gold, Silver, &. when they are al. 
TI avgmented by certaine N 


Ae 2 4 


Hr we ſhall ſhew chings no leſſe „ 
ble, as recreative , and yet ſo cettaine and 
eaſie to be demonſtrated; that there needes not 
but Multiplication only, to try each a 

and firſt, th . 


Of Saut 05 aut ſeed. "I 

E Iyſt, therefore it is certaine that the * 

of one graine of Mftard-ſeed for 20 yeares 
ſpace, cannot. bee contained within the viſible 
world, nay if it were a hundred times . 
chan it is: and boldi ing nothing beſides from the 
Center of the e. even unto the 
but onely ſmall graines of Auſt ard ſced. ow 
becauſe this ſeemes but words, it muſt be 
ved by Art; as may bee dens in this \ 
ſuppoſe one Mnſt ara-ſeed (owne to br 
a tree or in each Ronde 2 — 
graines: but we 
2 a thouſand in the whole tree, and 

us proceed to 20 Jeares, eve 

el ment ge 


as 


Mathematicell Recreation, 1790 


you ſhall have ſo many graines which will ſur- 
paſſe the ſands, which are able to fill the whole 
firmament : for following the ſuppoſition of 
Archimedes, and the moſt probable opinion of 
the greatneſſe of the firmament which Tico Bra- 

he hath left us; the number of graines of ſand 
will be {uificiently exprefled with 49 Cipher, 
but the number of graines ot Mxftard-ſced at 


the end of 17 yeares will have 5 2 Ciphers: and 
moreover graines of Muſtard- ſced, are farre 
greater than theſe of the nd,: it is therefore 
evident that at the ſeventeenth yeave , all the 

* graines of Aut ard ſced, which ſhall ſucceſ- 
ſively ſpring from one graiue onely, cannot be 
contained within the limits of the whole firma-" I. 1 


ment; what ſhould it be then, if it ſhould ben 
multiplyed againe by a thouſand for the 18 
eare: and that againe by a thouſand for every 
 jeares increaſe untill you came to the 20yeare* 
its a thing as cleare as the day, that ſuch a heap 
of Muſtard./eed would be a hundred thouſand 
times greater than the earch: and being onely 
but the increaſe of one graine in ao heren. 
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Of Digger. 


unto 1 yeares: 
s moſt true; for le 
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yeares, at the end of the time there will be. 
found above 33 millions of Pigges: now allo 


Whole 


grains, vir. 244140625000000000600;which. 
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Mathematicall Recreation. © 
that a Sow bring forth but , two males, and g 
le and that each female thall bring forth 


ing a exomne for the maintenance of each ige 
for a yeare, (which is as little as may be, being 
but neare a halfe of a farihing allowance for - 
each day;)/ there muſt bee at the leaſt fo mam 
crownes to maintaine them, one a yeare, 4.3 
millions , which exceedes the T#rkes rey! 

by much. - "II 


of oraiyes of Corye. - 


T will make one aſtoniſhed to think 
that a graine of Corne, with his ineres 
ſucceſſively for the ſpace of 12 yeares w 
produce in grains 24414062500000000000 
which is able to load almoſt all the creatures} 
the world. ns 
yeare one grainebeing ſowed brings forth 30% 
(bur ſometimes there is ſecn 70, ſometimes 100 
fold) which graines ſowen the next yeare æve· 
ry one to 


roduce 50, and ſo conlequently the 
| | iscreaſe to be ſowen every yeare, 
untill 12 yeares bee expired, there will bee of 
increaſe the aforeſaid prodigions ſamme mme of 


'F* 
* 1 17 
© 


ke acuvicall heape of 62585 22 graines. 
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Mathematical Recreation, 

in length to each foote, the*Cube would hee 
156463 footevery way: from which it is evi- 

dent that if there were two hundred thauſagd 
(tties as great as London, allowing to each 3 
miles ſquare every way, and 100 foot in height, 
there would not bee ſuiſicient roome to con- 
taine the aforcſaid quantitic of Corne: and ſup- 
pole a buſhell of Corne were equall unto two 
Cubicke frete, which might containe twenty 
hundred thouſand graines , then would there 
be 132070462 500000 buſhells, and allowing 
39 buſhells to a Tunne, it would bee able to 
loade $138030833 veſſells, which is more 
than eight thouſand one hundred and thirty 
eigh millions, ſhippe loadings of 500 Tunne 
to each ſhippe: a quantitie ſo great that the Sea 
is ſcarce able to beare, or the univerſall world 
able to finde veſſells to carry it: And if this 
Cerne ſhould bee valucd at halfe a crowne the 
buſtel, it would amount unto 15 25 8807812500 
pound: fterling, which I thinke exceedes all the 
Treaſures of all the Princes, and of other par- 
ticular men in the whole wor/d : and is not this 

good husþandry to ſowe one graine of Corne; 
and to continue it in ſowing, the increaſe onely 
for 13 yeares to have ſogreat a profit. 


Of the increaſe of Sheepe. 


Tow this, thole that have great flockes of 
FN ric . if | they would N 
preſerve their Sheepe without killing or {cling 
of hea: ſo that eren e produce one a. 


: l U yeare, 


182 Mat bematicall Recreation. "IP 
yere, for ar the end of 16 yeares, 100 Sheep? 
will multiply and increaſe unto 61689 
which is above 60 Millions, and 16 hundred” 
thouſand Shrepe : now ſuppoſing them worthy 
but a crowne a peeee, ir would amount unto” 
15422400 pounds ſterling, which is above 18 
millions, and foure hundred and twenty thouſand. 
poundi, a faire increaſe of one Sh#epe: anda 
large portion for a Child if it ſhould bee als 
lotted 0 | ; * 


Of the increaſe of Cod-fiſs, Carpes, &. 2 


F- Iftly, if there be any creatures in the world 
chat doth abound with increaſe or tertilitie,” 
it may be rightly attributed to ; for they u 
their kindes produce ſuch a great mulcituc 1 
Ae and brings forth ſo many little ones, ut 
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taine theſe creatures, as the 
of reſt to live in. 
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Miuthematrcall Recreation. © 
was ſaved after the deluge or Noah: flood) 
ſhould ſpring ſuch a world of people to begin 
a Monarchie under Nimrod, being but 200 

eares after the flood, and that amongſt them 
Tode be raiſed an army of two hundred thou- 
ſand fighting Men: But it is cafily proved if 
we take but one of the Children of Neab, and 
ſappoſe that a new generatiov of people begun 
at every 30 yeares, and that it be continued to 
the ſeventh generation which is 200 yeares; 
for then of one-onely family there would bee 
produced one hundred and eleven thonſand 
ſoules three hundred and fiveto begin the world: 
though in that time men lived longer, and were 
more capable of multiplication and increaſe- 
which number ſpringing onely from a ſimple 
production of one yearely would be farre grea- 
ter, if one man ſhould have many wives, which 
in ancient tiines they had: from which it is alſo 
that theſ bildren of Hrael, who came into Egypt 
but onely 70 ſaules, yet after 2 10 yeares capti- 


vitie, they came forth with their hoſtes; that 


there was told fxe hundred thouſand fighting 
wen, beſides old people, women and children; 
and he that ſhall ſeparate but one of the families 
of Ieſepb, it would bee ſuificient to make up 
that number: how much more ſhould it bee 
then if wee ſhould adjoyne many families toe 
gether? 


Of the increaſe of numbers, © 
CE vent hy, what ſumme of money ſhall the 
Citie of L»ndov bee worth, if it ſhould bee 
ſold, and the mony be paid in a yeareafcerthis 
„ . Männer, 
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cording to that firſt propoſed. Saif 40 Towne: 
8 — ſold upon c. ba to give for e 
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cond weeke 2 pinnes, the third weeke 4 piuner, 
the fourth weeke 8 pinnes, the fift weeks 16 
pixxes; and ſo doubling untill the 52 weekes, or | 
| the yeare be expired. 5 + 
Here one would thinke that the value ofthe 
zinnet would amount but to a{mall matter, in 
compariſon of the Treaſures, or — 
whole Citie: yet it is moſt probable that the 
number of pinnes would amount unto the ſum 
of 451959988286 812 15, and if we ſhoald al. 
low unto a quarter a hundred thouſand pres, 
the whole would containe nintie eight 25 2 
foute hundred thouſand Tunne: Which is able | 
to loade 45930 {hippes of a thouſand Tamm 
-.a pecce- and it wee ſhould allow a thouſane 
piunes for a penny, the ſumme of money ye 
amount unto above e:ghteene thouſand , oigh 
bundred and thirty millions of pounds ſterling, 
an high price to fell a (ze at: yet certaine, aG+ | 


a penny, for the ſecond a pence, for the third 

4 pence, G c. by doubling all the reſt unto tis 

laſt , it would amount unto this number al 
pence, 10995 11627775, Which in pen 18 | 


4581298444, that is fourg thouſand five hum. 
dred and 


ſcore millions of pounds and 
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| Of a man that gathered up Apple, Stones, 
or ſuch like npox a condition. 


Ighily admit there were an hundred Apples, + 

ee. or ſuch like things that were _ 
ina 3 1 forme, a pace ons from: . 
another, a et being placed a pace fr: 
the firſt: how many paces would there be made 
to put all theſe Stones into the basket, by fetch». + 
ing one by one: this would require neare halfe 
a day to doe it, for there would be made _texne 
thouſand and a hundred paces before he ſhould 
gather them all up. | 


Of Changes in Bells, in muſical luftruments, 
tranſmutation of places, in numbers, 
letters, men or ſuch like. 


Nas“. is it not an admirable thing to con- 

L N ſider how the skill of numbers doth eaſily 
3 with the 1 et myſterious 
and hidden things, which ſimply looked into 
by others that are not verſed in e Arithmetic ge, 
wes unto them a world of confuſion 
snddifficultic. - 


As in the firſt place, it is often debated a- 
mongſt our common Ringers, what number 
of Changes there might be made in 5, 6, 7, 8, 

or more Bells; who ſpend much time to an- 
ſwere their owne doubts, entering often into a 
Labyrinth in the ſerch thereoftor if there were 
lo veces, how many ſeverall notes might there 


be? 


be?Theſe are propoſitions of ſuch facillitie ht 
a child which can but multiply one number by 
another, may eaſily reſolve it, which is but only 
to multiply every number from the unitie ſuc. - 
ceſſively in each others product, unto the terme 
aſſigned: fo the 6, aumber that is againſt & n 
the Table, is 720, and ſo many Changes may be 
made upon 6 Bells, upon 5 there are 120, %% | 
In like manner againtt 10 in the Tables 
3 628800, that is, three millions, ſixe hundred 
twen y eight thouſand, eight hundred & foute · 
ſcore: which ſhewes that 10 voyces may ht 
ſo many conſorts, each man keeping his ow! 
nete, but onely altering his place: and ſo of ſtrim 
ged Juſtrument : & the Gamanth may be varied 
according to which, anſwerable to the number 
againſt I, viz. 112400107507039 9680000 
notes, from which may bedrawne this, ot the. 
like propoſition” _ 3 


Suppoſe that 7 Scholler: were taken out 0 . 
free Schoole to bee ſent to an Duni ver ſitie, the 
to be entertained in ſome Coledge at commor 


Os 


for a certaine ſumme of money, ſo that eachel 
them have two meales dayly, and no lot er 
to continue there, chat ſitting all together upon 
one bench or forme at every mieale, there mig 
be a diverſe tranſmutation of place, of accoult 
in ſome one of them, in compariſon of another, 
and never the whole company to be twice . 
like in ſituation: how long may the Steward 
emertainethem? (who being nor skilled in this 
fetch may anſwere unadviſedly.) It is malt 
cextaine that there will bee five chonſand 
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ort) ſeverall poſitions or c | 

1 the ſeatings, which makes '7 , 

ture time net wanting 20 de. 

Hence frõ this mutabilitie of 

tranſmutation, it is no marvell 

that byaꝗ lettery there ariſeth 

and is made ſuch variety 

of languages in the world, 

and ſuch infinitenumber 

of words'in each In- , 3 462 8 . 
vage; ſeting the di- 3991680 

bertile of ſyllables / 479 0 f COO: 

produceth that ef- / G 2220208 rz 

the interchange -/ 1307674368 |p|1: 

ing and placing / 2992 2 7 89888000 16 

of lerrers as / 35568753799 6000{[r[17 

mongſt the / 64 3756 83928000 |/j1 

vewels and/ 1 164515 209 000 |: 19 
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hundred forty eight millions, five hun 


Now, allowing. : | 
ſpeake one hundred thouſand words in an houre, 
which istwice more words than there are 5 

8 taine 


gel in diy Palmer of David, @ eee 


eat for any man to doe in ſo ſhort a 
F 
J 
74 
N mutation of may > z0uk Ader 4 
| in bos bec, allowing 9 te 28000 
4 (which 1 18 as onDly t 
c 
; 1 
5 ü y 4 
eaſt „ od 1 
ifa ms, of a mile ſquare every Way, of 50. 2 
ſoot hi eee ries. 8 
of 20 foote broad a peece, it would containe 4 
foxre hundred millions of the ſaid boolęs: ſo F 


there 


96945992. ſuch hk Cree; andif the 


were the ſurface of the Globe of | ; 
| N it would. a decuple covering unto it: p 
a thing ſeeming moſt incredible that 24 nad E 


in their tranſmutation ſhould his ſuch a 
prodigious number; yet moſt crtaine and in 
fallible in computation. | 


Of 4 Servant hired upon cer. 1 
taine conditions, 


Sehvant aid unto his maſter, that hee 
would dwell with him all his lie time, ; 


d | "4 
" Ys. # 3 * * 
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of F outntdines, Hyariatiques, Machinte s N N 
Aud other experiments upon water, 1 
er other liquor. 


1. Firft how to make water at the foott of 4 14 
| mountaine es aſcend to the rop of it, 4 and ſors 
8 on the other Ade. 53535 by 


= 3 
A. 


1288 there 5 . 7. of lead, 
WW may come 't 0 5 
| to the top of the Mount aine B; aud ſot oY 
ſcend on the other ade alin lower x han the 

Foantaine, s at G: then make a hel in the. 
at the toppe of te 
Monntaine, as at , 
and ſtop the end of 
the Pepe 2 C. 
and fill this Pipe a3 AS 

with water: and cloſe -{ 6 'E 

it very carefully a- | 

gaine at B 5 that no 

ut get in: then un 

* end at Aud 
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2. Screndly, bow to know what Mine or other . 
liquor there in 4 veſſell without opening 
the bung-hole and without making any 
other bole, than that by which. it 
runs out at the toppe. 


N this Probleme there is nothing but to take 
1. bowed pipe of Glafſe, and = it into the 

faucets hols, and ſtopping it cloſe about: for 
chen you ſhall ſee the wine or liquor to aſcend 
ia this Pipe, untill it bee juſt even with the 44 
ue in the veſſeil; by which a man may fill the 
veſſel, or put more into it: and ſo if need were, 
one may empty one ve ſſel imo another without 
spening the bung: hole. 


3. Thirdly, how is it that it i ſaid chat a veſſel 
holds more water being placed at thefoore _ 
; of a Monntaine, than ftanding upon 


 £- ..- the toppe it. 
1 water and all other /iqzor diſpoſeth it ſelſe 
Wipherically about the Center of the carb; and 
by how much the veſſell is nearer the Center, by 
Wo much the more the ſurface of the mater 
makes a leſſer ſpheare, and therefore every part 
nore gilbous or ſwelling, than the li in a 
Worcater þheare : and therefore when the ſame 
«(ct is farther from the Center of the ct, 
the ſurface of the vater makes a greater ſp hear of 


and therefore lefle gibbos, or {yelling over the 
| veſſel: 


8 28 ä . * 
* * 3 1 . 
3 


date Babel. 


2 hence it is evident that. a veſſel! 
ter of the earth holds more water | 
— = which is farther remote from it; and | 
ſo cotſequently a veſ Pay it. the botrome 
of the 3 pe 3 ber", tf 
therefore one may conclude 7 chat Ke IE and 
ime veſſell will al- r 
wayes hold more: by . 88 5 . OE S þ 
tow much it is nearer + $ 
the &enter of theearth. | e 
Secondly, if a A Y _ Fig 4 L 
be v neure the Cen-⸗ 8 
ter of the earth, there 
will bee more water a (1, 
bove the brims of ig” 
fl. Thi = 
* irdly, 4 x: 
veſſel? full of lh. | Bee 
comming to the Center will ſpherically in- 
creaſe, md b by lietle and little leave the ell 
and paſſing the Center, the veſe// will be all 
emptied. Fourthly, one cannot ag be q my 
\ water from a low place to a higher, but 
more and more run out and over, ly chat 
in ir lies more levell, but deſcending. 
it ſwelles and becomes more gibbow. 5 


+ " Foxrthly, to conduRt water from the roppe if | 
one AMonntaine,to the top of another. 


| OO '$ admit on tha top &f a Mountaine ther , 
Ais x ſpring, and at the toppe of the other 
| I Aeuntan 


 Aluthematitel Recreation. | : = 
1 there are inhabitants which wants bs. 
waters now to make a bridge from one | 
taine to another, were difficult and roo — ay 
charge; by way of Pipes it is cafie and of no 
great price: for if at the ſpring on the toppe of, 
the Alauntaine be plated a Pipe, to deſcead in- 
to the valley ; and er to the other Au.. 
taine, the water will runne naturally, and con- 
tinually, provided that the ſpring og ſomewhat 
higher than the pallage of the water at the i- 
babirants, I 5 op . 


J. Fifily, df 4 fine Fount aine which ſpout Whe » 
ter "y high,and-with great violence: - | 
3 rurning of 4 Cockee + 1 ; 


as 4B; made cle in 

| | U his parts, . which 

Pe a Pipe open — oa 8 
then w SI . he water 


f Er there be a veſſel 


i; Nen 
water 1 it elfe | II Eur ct 
in the bottome, — 2 tos $2 
the aire which was F 
greatly preſſed;ſeckes Li orcas 
* more place, tee 

22. G ©4609 1 


turning * ene the water Abbe vas 

Pipe, and flyes very high; and that eſpecially it 
the veſſell bee a etl heated: ſome make uſe of 
this for an Ewer to waſh hands withall, and 
"therefore putting n moveable Pipe above C, 
ſiuch as the figure ſhe eth: which the water 
will cauſe to tune n F 


6. Sixth, of . ſerew which makes # 
water aſcend by deſcending. ) 0 


His is nothing elſe but a ( linder, about 
L the which is © Piper in f of a ſevew, 
1 ono turnes it, the water deſcends al- 


pect of the Pipes for i it paſſetk from 
one part is higher hors which islows 
er, . the — of the e che, water is 


| found —— it was at 
| ner admirablein al 
is. | 
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Againe a thing may aſcend by deſcending, 
if a ſpirall line bee made having wany cirrulati- 
015 or revolutions; the laſt being alwayes leſ- 
ſer than the firſt, yet higher than the Plaine ſup- 
ſed ? it is molt certaine that then putting a a 
all into it, and turning the ſpiral line ſo, that 
the firſt circulation may bee perpendicular, or 
touch al wayes the ſuppaſed Plaine: the ball ſhall 
in deſcending continually aſcebd, untill at laſt 
it come to the higheſt part ot the ſpirall line & 
ſo fall out. And here eſpecially may be noted, 
that a moving body as water, or a Bullet, or 
ſuch like, will never aſcend if the helical reno. 
lution of the ſcrew be not inclining to the Ho- 
rixon: ſo that according to this inclination” the 
ball or liquor, may deſcend alwayes by a conti- 
nuall motion and revolution And this experi- 
ment may be more uſefull, naturally made with 
a threed of iron; or latine turned ef bowed be- 
lical about a Cylinder, witch ſome diſtinction 
of diſtances betweenethe Helices; for then ha- 
ving drawne out the { ylinder; or having hung 
or tied ſome weight at it in ſuch ſort, chat the 
water may eaſily drop if one liſt up che ſaid 


thred: theſe helices or revolutions, notwithſtan- 


ding will remains inclining tothe Hari con and 
then tur gh 
will 
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To 3 of another — — 


f pleaſnre, 


2 His is an engine that hath two wheeles 
with Cogges, or teeth as A B, Which are 
placed within an Oval C D, in ſuch fort, that 

_ teeth of the one, may enter into the notches 

of the other; but fo juſt that neither aire nor 
vater may enter intq the Ovall coffer, either by 
the middle or by the ſides, for the wheele mutt 
Joyne ſo neate to the ſides of the ceffer, that 
d here be no vacuitie: to this there is anaxelrre | 


'w e e at Fe 4 F142 2 
ſite: by which Foe = . 
2 the Aire chat is in — — CR | 
E — by . 
3 * low ofthe wheeles o 
cee ech ſide, by continu- 
c 
by the funnell F: now to make the water runne 
28 1 there may be ap- 
E d 1 Pipe E, two other 
| moveable I Pia one within- another; 
— — But here note thatthere 
My accrue ſome inconveniency in this mac ha- 
gering thar by quicke turning the copget 


- 
& 5 ; 
rr 
n or 
- 


* * 


Mutbematicall Recreation. 
or teeth of the wheeles running one againſt a- 


nother, may neare breake them, and ſo give 


way to the aire to enter in, which being vio- 
lently incloſed will eſcape to occupie the place 
of the water, whoſe weight makes it fo quicke: 


howſoever, if this Machine be curioufly made 


as an able workeman may cably doe, it is 2 
moſt ſoveraigne engine, to caſt water high and 
fare off for to quench fires; And to have it to 
raine to a place aſſigned, accommodate a ſocket 


having a Pipe at the middle, which may point 


towards the place being ſet at the top thereof, 
and ſo having great diſcretion in turning the 
Axis of the whecle, it may worke exceeding 


well, and continue long. 
8. Eighehy, f a fine watering pots 
| for gardens... 3 


His may be made in forme of a Bortle ac- 
cording to the laſt ſigure or ſuch like, ha- 
ving at the bottome many ſmall holes, & at the 
necke of it another hole ſome what greater than 
theſe at the bottome, which hole at the toppe 
you muſt unſtop when you would fill this wa- 
tering pot, for then it is nothing hut putting the 
lower end into a paile ot water, for ſo it will 
flll it ſelfe by degrees: and being full, put your 


thumbe on the hole at the necke to ſtop it, fo 
then may you carry it from place to 3 8 
it will not ſenſibly runne opt, ye omerhing 


will if it were lo cloſe ſtopped, and all jo time. 
Philefophy: 
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„ Ninthly, how cafily to take wine ont of 4 
9 7 ell at the bung-hole without piercing 
of a hole in the veſſ el. SO 


IN this there is no need but to ns a Cane or 

Pips of Glaſſe or ſuch like, one of the ends of 
which may be cloſed up almoſt, leaving ſome 
{mall habe at the end; * then — be ſet 
into the veſſel . the bung-hole, the 


Cane or Pipe Wi 
filled by little a pr it 


tle and once being ; 2 Wh — 4 
ſtoppe the Ot 2 3 0 13 
which is without 


1 pull or the? _ 2 I 
Or Pipe, o Will x 
full m_ then of 4 p== 
ning alittle the to _ 5 
above, ou may = Þ . 
92 0 3 Patio 
— Pry as the wine 
iſſueth out, the «re commeth mo the 4 ane or 
Pipe ro ſopply vacuity- | 


10. Tent , how te meaſure irre whos 
bh, Ae bete of water.” 5 ; 


Coen its body or avi 
veſſell, and keepe that whi d flowerh our 


der wing iris alwayes cquall 
into Mater: but it is . © | Fig 


Mathemitical Rerve ation. 
which may be thought ſuſficient to cover the 


body or magnitude, and make a marke how . 


yre out 


high the water is in the veſſell, then 


199 


al this water into another veſſel, and let te 


body or magnitude be placed into the firſt veſſelij 


. then powre in water from the ſecond veſſel, 


untill it aſcend unto the former marke made in 
the firſt veſſel; ſo the water which remaines in 
the ſecond veſſel, is equall to the Sed or mag 
nitude put into the water: but here nate that 
this is not exact or free from error, yet nearer 


$ the truth than any Geomerrician can otherwiſe 


ñvpoſſibly meaſure, and theſe bodyes that are not 
b full of powers are more truly meaſured this 


— 


way, than others are. 


W 11. To finde the oy ght of water. 
dens cher dez part of an ounce weight, 


es a cubicall inch of water: and every 


pound weight Heverdepoiſe makes 27 eubicall 


eaſie by inverſion, that knowing the quantitic 
of a veſſeI'in Galons, to finde his content in 
cubicall frete or weight - and that late famous 
Geometrician CMaſter Brigs found a cubicall 
foote of water to weighneare'62 pourid 
verdepoize. But the late 


mtches, and 2, fere, and that 7 Gallons and a 
halfe wine meaſure makes a foote cubicall, it is 
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from the weight ef a pound, and the 

meaſure of a foote: thus the weight n 

cĩꝛitie ofa ſolid foote ſettled, it is cafie for Arith- 

metitians to give the contents of ve ſſelli or bo- 
dies which containe liquids. 


. OX 2. To finde the charge that a veſſell may carry 
JS 5 4, Shippes, Boates, or ſuch like. 


4 Sw is generally conceived, that a veſſel 
may carry as much weight as that water 
weigbeth, which is equall [unto the. vefſe# in 
5 bigneſſe, in abating onely the weight of the weſ- 
. fell; we ſer that a barrell of wine or water caſt 
imo the water, will not ſinke to the hottome 
but ſwimwme eaſily, and if a Shippe had not iron 
and other ponderoſities in it, it might ſwimme 
full of water without ſinking: in the ſame man- 
ner iſthe veſſel were loaden with lead, ſo much 
mould the water weigh: hence it is that Aar. 
: mTiners calls Shippes of 30 thouſand Tunues, be- 
cauſe they may containe one or -two. thouſand 
Tens and ſo conſequently carry as mach. 


13: How comes it that Shi pe havin fe el 
_ fayied in the waſte 5 being 4 2 6 
to the Port. or harbour, without any _ 
tempeſt will ſinię downe right. 


7 | D He cauſe of this is that a ve ſſel EN carry : 
I upon ſome kinde of — upon 

Sher; now the water of the Ses schicker and 

_ bearierthan hat of rue elt or Fauntaine: 
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berefore the loading c 
counted ſufficient, inthe Sea, becomes too great 
in the Harbour or ſweet water. Now ſome 
thinke that it is the depth of the water that 
makes veſſellt more eaſie to ſwimme, but it is 
an abuſe; for if the loading. of a Shippe bee no 
heavier than the water that would occupie that 
place, the Ship ſhould as eaſily ſwiga upon that 
vater, as if it did ſwim upon athoutand fathom 
deepe of water; and if the water be no thicker 
- thanaleafe of paper, and weigheth but an ounce 
under a heavy body, it will ſupport it, as well 
u if the vater under it weighed ten thouſand 
pound weight: hence it is if there be a. veſſelli 
capable of a little more than a thouſand pound 
veight of water, you may put into this veſſeli a 
peccę of w which (ball weigh a thoutand 
pound weight (but lighter in his kinde than 


the like of magnitude. of rater: for then 
powring in but a quarte of water or a very lit- 


tle quantitie of water , the wood will ſwimme 


on the top of it, (provided that the wood touch 
not the des of the veſſell:) which is a fine ex- 
periment, and ſremes admirable in the pe: for- 


| mance. 


1 4 Hew 4 groſſe body of mettle m 1 


ſrimme upon the water. 


His is Nel extending the mettle into a 
T, inne Plate, to make 1. Follow in forme of 
a veſſell; ſo that the greatneſſe of the veſſel _ 
which che 4ire with it containeth, be ah” TY 
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c of the water, which weighes az 
much as it; for all bodies may ſwimme without 
ſinking, if they occupie the place of 25 
in weight unto them, as if it weighed 12 
pound, it muſt have the place of 12 '2 pound of 
water: hence it is that wee fee 
the water preat veſſells of Copper or Braſſe, 
when they are hollow in forme of a Chaldrow, 
And — ct it be otherwiſe conceived of 1 
Land in the Sea that ſwimme and floate? is it 
not that they are hollow and ſome part like un. 


the 


to à Boare, 0 that their earch is very ligt and 


ſpongeous, or having many-concavities ate 1 


"Dt d) of it, or much wood gh 
And ic would bee a —_ to 
ſhew how much every Finds mettle ould 


bee inlarged, ro make it ſwimme upon the w. 
rer which doth depend upon the proportion 
that is betweene the of the water and 
each merrle. Now the jon that is be» 
tweene mettlet and water of equal 
according to ſome Authors is as followeth. 


Gould, 1 15 
. 7 


nitude of 10 pound Lead. 1163 
weight of water will re- )Si/ver, 104 
quire for the like magni-G)Copper, 91 
Fude of F ron, 11 

Tinne. 75 Fl 
” Tel which! is inferred, that to make a peece 
of Copper of 10 Eon weight to ſwimme , it 
muſt bee e hollow, that it may hold 9 
55 es that weight of warty and ſome what 
more, that is to ſay, gi pound: ſeeing 
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place under the other as much w 


other Balance that it riſe not out of the water; 


41 Sock like magnitudes in their gong 
LES before, as 10 to 91. 
15. How to weigh the lightneſſeaf the aire, 


Pu a Faliance of wood turned upſide 
downe into the water, that ſo it 4 5 
then let water be incloſed within ſeme 
within a Bladder * le fp ſuppoſe - 
2 titie of, air weigh one 
JE & 49 under one of the Ball auces, 
he of light- 

d keepe the 


and 


neſſe as may counter-ballance 


by which you ſhall (ce how much the light 


nefſe i is. ; 
But without any F«//ance doe this; talce a 


Catel hollow v., or that which is Cylin- 
ericall, Sy . 
28 it ſinketh placing weights upen it, 
marke how much; L if you Would ex- 
amine the weight of any body, rand no 
thing to doc bur to put it into 33 
and marke bow deepo.i it finkes ;. for ſo.n 


as the weights pi —— | 
. I » 
£4 * 
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16. Being gives a bodyzomarke it about, and 
er how much of it will ſinłę in the water, 
er ſwine above the waters 


Ta. is done by knowing the weight of the 
bedy which is given, and the quantitie of 
Laer which weighes as much as that body; 
for then certainely it will ſinkeſo deepe, untill 
it occupicth the place of that quantitie of 
* 17. To finde how much ſeverall mettle or 
other bodies dee weigh leſſe in the 


JE water than in the aire. ' 


Ake a Jallunce and weigh (as for example) 
pound of Gould, Silver, Lead, or Stone in 
the aire; ſoit hang in quilibris; then comming 
to the water, take the ſame quantitic of Gew/a, - 
Silver, Lead, or Stone, and let it ſoftly dowine 
into it, and you ſhall ſee that you ſhall neede a 
leſſe counterpoiſe in the other Ballance to 
counter - ballance it: wherefore all ſolidt ot h- 
dyes weigh leſſe in the water than in the ure, 
and ſo much the leſſe it will be, by how much 
the water is groſſe and thicke, becauſe the 
weight findes a greater reſiſtance, and therefore 
the water ſupports more than aire: and furtber, 
becauſe the water by the ponderoſitie is diſ- 
plea ed, and ſo ſtrives to be there againe, preſ- 
| eo it, by reaſon If the other waters that 
| about it, according to the proportion of 
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his weight. eArthimedes derhonſtrareth, that 
al bodies weigh leſſe in the w4re7(orin like li. 


the water weigh a 
tude in the water ſhall weigh a pound leſſe than 
in the aire. | 

Now by knowing 
and mett les, it is found that Gould loſeth in the 
water the 19 part of his waight : Copper the 
g part, Quicteſi ver the 15 part, Lead the 12 


the 7 part and a little more: wherefore in ma- 
teriall and abſolute weight, Gould in reſpect of 
the water that it occupieth weigheth 18, and 3 
times heavier than the like quantitie of water, 
that is, as 18 4 tothe Quicheſlver 15 times: 
Lead 11 and Silver 10 and; 7 Ten; 
1 Iren $ and 4, and Tinwe 8 and 3. Contrarily 
n reſpect of gteatneſſe, if the water be as hea-· 
vy as the Gola: then i is the water almoſt 19 


times greater chan the magnitude of the Gould, 
ind ſo may you jadge ofthe reſt,” 


18. How vir thit u eee having b. 
in each ſcale, and hanging in aguilibri 
* aire : being placed in anote 
(without removing any weight) 
ſhall ceaſe to hang in aquilibris 
© pins yeaby 4 ae dif" * 
ee of weight. © 


His is eaſie to bewerte by einde 


* mettlet*, Which though _—_— 
weigh 


1. 


vor) by how much they occupie place: and if 
pound weight, the magni- 


the proportion of water 


part, Silver the 10 part, Iren the $ part, . zune 


P 
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vs. " Mathematical Recreation. | 
weigh equal in the aire, het in the water there 
will bee an apparaat e; as ſuppoſe ſo 


in che ſcale of cach Ballance be placed 18 
MIN 2 he of Coral — , the one 
Gonld ke 


other Copper, which being in 


«op at in the re, placed in the water, will 
anew N, face the Ceuld loſeth 


weight, which is about 
opper loleth but his 9 part; 
n 1 aha” else che Gall inde 
. weigheth but 17 pound, and the Copper 
16 pound, which is a — moſt N 

2 confirme that point. ; 


19. To win Waters are heavier. one- 
. than another, and how much, | 
Paz that water ark. hteſt 
and medicinall for the 

is all bk know that the beavieſt waters doe 
beare moſt, and it is knowne' which warer is 
'_ heavickt thus. Take a peeee of waxe and faſten 
lead unto it, or ſome ſuch like thing that it 
ly ſwimme, for then it is e. 
quall to te like magnitude of water; then put 
it into another veſſel! which hath contrary 
water and if it Goke, then is that water lighter 
- than the other but if it finke not ſo deepe, 
then it argueth the water to he heavier or more 
groſſer than the firſt water; or one may take 1 


of wood, and marke the quantitie of (ity 
kivg of it into ſeverall waters, by which you. 


. = = oy 


\ 3 
91 


tier, have an eſpeciall reſſ unto 


Mk.  þ4 ££ KO 
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may judge 
lighteſt; and ſo contrarily, 


20, How, to maky a Pond of water 
much 4s 10, 20, 30, or 4 hundred po 
Lead ; nay as much as athouſand., or 


— 


66 07S POP OT FY an 


that is may hang in the aire 3 
ance that one of the ſcales may 


. Pop in A og and ß . , ents, on. , 


which is lighteſt or heavieſt, for in 
that which it ſinkes moſt, chat is infallibly the 


2 
und of 


experiment this 


20% 


at ſome tron or beame- 
which is. in a 
wall; ſo that it bang 
quiet: (now it is not 
materiall whether the 
magnitude be hollow 
er maſſie) fo that it 
in which it is put: for then fares 
of weight into the other Ballance, powrein a 
of water into the Nallance where the” 


rn 
3 10 or 20 
rr is {cr in the other 3a: 


| tance. 


= FY 

— — — ——— — — — — — _ — 

* . Kill 
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0 und of Arithmericks, — 
15 e, of fade 


Fay be — he 
were im to 5 

ſands of Libya , or the /awds of the Sea; and it 
3 that the Poers ſung, and chat which 
the vulgar beleeves; nay , that which 9 


goecerraine certaine Phil + Soc ft = King of Si % 


15 


* N - - - 
l * _ = „ . 


reported, that the gra 


d, that t. ines of /and were in- 
le: But I anfwere with Art himedes, 
that not onely one may number theſe whichare 
at the border and about the Sea; but theſe 
which are able to fill tbe whole world: if there 
were nothing elſe but / and, and the graines of 
ſands admirted; to bee ſo ſmall, that 10 may 
wake but one graine of Poppy: for at the end 
of the account there neede not to expreſſe them, 
but this number 30840979456, and 35 Ci. 
phers at the emol it. Clavim and Archimedes 
makes it ſome what more; becauſe they make a 
eater fit mament than Tichs Brahe doth ; and 
augment the Vniverſe, it is eaſie for us 
to augment the number, and declare aſſuredly 
how many grainer of ſund there is requiſite to 


fill another world; in compariſon that our viſi- 


ble world were but as one graine of and, an 


atome or a point: for there is nothing to doe bur 
to 2 number by it ſelfe, which will 
amount ro ninety places, whereof twenty 
are theſe, 35 1437981349709 55996, and 70 
— ne 
moſt prodigious num ber, and is cafily ſupputa- 
ted: for ſuppoſing chat a graine of Poppy doch 
oontaine 10 graines of ſawd;, there is nothing 
but to compare thatlitrle bowle of a _ of 
Poppy with i bowle of an inch or of a foote, and 
that to be compared with that of the cart and 


then that of the e«rrb wirh that of the fr ma- 
mentz and ſo ofthereſt. 1 
* 5 g. Dire 


/ 


2+ Divers mettles being melted together in one 
body, te finde the mextare . 36 


THis was a notable invention of Arebhime- 
des, related by Dtrivious in hiseArchite- 
dure, where he reporteth that the Gould. ſmith 
which King Hero imployed for the making ot 
. the Gonlden Crowne, which was to be dedica- 
ted to the gods, had ſtolen part of it and mixed 
Silver in the place of it: the King ſuſpicious 
of the worke propoſed it to Archimedes, if by 
Art be could diſcover without breaking ofthe 
Crowne, if there had beene made mixture ol 
any other mettle with the Geuld. The wy 
which he found out was by bathing himſelſe, 
tor as hee entred into the veſſel of water, (in 
which be bathed himſelfe) ſo the water aſcen · 
ded or flew out over it, and as hee pulled ont 
his body the water deicended: from which: he 
gathered that if a Bowle of pure Gould, Silver 
— other mettle were caſt into a veſſel 2 
the water proportionally according to the thing 
caſt in would aſcend; and ſo — of Arith- 
metictę the queſtion lay open to bee reſolyed: 
who being ſo intenſively taken: vith the inven | 
tion; leapes out of the Bab all naked, crying 
22 man tranſported, I have found, I bave 
Pena, and ſo diſcovered it. 1 18? 
3 Now ſome ſay that he tooke two Aaſſes, the 
one of pure Gox/d, and the other of pure $5/ver, 
- each equull to the weight of the Crowne, and 
therefore uncquall in magnitude ene 


the ſev 


euch of the three Maſſes wei 


vater more than the Maſſe of Got 


la dtd ” 2 * r a io. hn. tit. * — rr 


will e that G 


ter w 


ee Lobe iy it | ; J 
if the (Towne occypicd more Jace within Ne 

water than the eſſe of Saua did: itappeared 
that there was Silter or other mettle melt with 
ic. Now by the rule of Na Dofe a: 


peece, and that the Aaſſe of Gould 8 
the place of one of water, that of Silver 2 
pound and a halfe, and the. For ore waged — 
and a quarter only po chus N | 
het {aſſe of Silver which weighed: i8pouni 

into the warer,did caſt out halfe a pon 


weighed 18 pound; and the Crowne h 

weighed allo 18 pound, being Put ing 

veſſel full of water, threw out more water than. 
the Maſſe of Geld by a quarter of a phund (he- 
cauſe of mixt mettle which.was in it:) there-. 
fore by the rule of proportion, if halfe a poi 
ot water (the excelle) te anſwerable to 28 
pound of Silver, TONE: of a pound pound of e „ 
eeſle ſhall be anſiy to 9 pound of Silver, 
and fo much was mixed in the Crowne... ' - 

Some judge the way ts bee more facill by 
weigbing the Crowne firſt. i in we 

the vater; in the are it weighed 
and me) pure 8 the — . 
W 17 pound; it it wers e 

hy bar 26 pound; N | 


3 it will weigh * then 17 


_  - relolvethis propoſition fince eArebimedes in. 


. * 8 A er <p. 2 \ 
4 | o a "A 


bh proportion hd ogy D, ſupp 
- thar it weighed in the warer 16 po x 
ers, then might one ſap by proportion, 
e difference of one pound of lofle, (which is 
betweene 16 and 17) bee anſwerable to_18 
nd, to what ſhall one quarter of difference 
* werable to, which is betweene* 17 ind 
16 45 and it will be 4 pound and a balfe; and ſo 
much Copper was mixed with the Gould;” 
Many men have delivered ſundry wayes to 


ion and it were tedious to relate che Aver. 


Bat Frnedifhus amongſt his Wha 
call Theortmes , delivers his way thus: if 4 
Maſſe of Gold, of equall bignt ſſe to the Crowne 
did weigh 20 , and another of Mover at 

a capacitie or at pleaſare , as ſuppoſe 
did weigh 12 ng 8 the mixt 
body would weigh more chan the Silver, and 


leſſer than the Soula; e it weighed 16 
which is 8 8 — 7 et 
8 pound, then i ag ot 
D e 12 on: tomb ite 
whence comet 4 pound which 1 6 pound, 
and ſo nuch & OY IR IE: 5 


+; p 8 
: a” , « = 
* 4 - | | 


—— Mathemuticall Reertation, | 
3- Three men * 4 quantitie of wine, each 
paid ali e, and each was to have alike; it happe- 
* url ion that there was 21 B- 
relts, of which 7 were full, 7 as and 
7 WY pa maſt they Hare the wine 
a 


= 


veſſels, that each have as 
many veſſellt one 45 anc- 
ther, & as mach wine 
ene as another. 


THis may be anſwered two wayes as fallow- 

eth, and theſe numbers 2,2, 3; OC 3, 3+ 1, 
oe? ſerve for direction, and ſigniſies that the 
firſt perſon ought to have 3 Barrells full, & as 
many empty ones, and one-which is halfe full; 
ſo hee ſhall have 7 ve ſſeli and 3 Barrels,and a 
halfe of liquor: and one ot the ether ſhall in 
like manner have as much, ſo there will 8 
maine for the third man 1 Barrel full, 5 which 
are halfe full, and 1 empty , and ſo every one 
ſhall have alike bath in veſſels and wine. And 
generally to anſwere ſuch queſtions, divide the 


number of veſſels by the number of perſons, 
and if the Pevtient he not an intire number, the 


queſtion is impoſſible z but hen it is an intire 
number, there-muſt be made as many parts as 
| there: arc 3 perſons, ſeeing that each part 18 
& !*0e.rhanchs halle of the ſaid Quprient: as di- 
Jy viding 21 Calan rape wo I 
which may be parted inthe! arts, 2,23, 
J each of which being leſſe than halfe 
7. ' a 
e e e 


ur 


Mani bmi. 
4 There 1s 5 Ladder _ 4 + 


bi 
3 ; wall of 10 foote * 
pulled ou Gfoore Fre be roy of 


: how 
ar" Lit ter mud ſeended."” 


1 30 1 for by Pychagera 
of P , ts a ee ey 


— 


| whoſe eee 
is 8; ſo che foot of te 
Ladder being now at 
D, the toppe will bee 
n C, 2 foote lowet 
chan ie yas when it was at B. 


: 
— — _— 
* a 
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forth here Bartolexs, who witneſſeth of him- 
ſelfe, that then an anc ie nt Doctor inthe 
Law, he himſcife tooke upon him to learne the 
2 — of e ed which 


Lawes touching the 
ers, 2 and Sr AY 


elements 
he might ſer forth 
418255 of Fie 
incident places: now f 


this ſhall be ole 


in paſſing by , t 
eſe a 
frable pd heb N 
for Idget, Coun 
torr, © e iN 
plainc many” thing®. 
which falles out in 
Loves, to avoid ambi- 5 
guities, contentions, 
and ſuits often. 


T, Eeident. 


C= bad a feld which was directly ſhinrs; 
having 34 meaſures in Circuit, that was 6 


on cach fide: Sewpronine deſiring to fit himſelte, 
prayed ¶ ais to change with him tor a ficld 
which 333 bee "et, be go _ = 


"or run which 


al . — two 
3 od 3 = | 


658 No Cain * was not the 


—» 


- 


tilleſt nor wiſeſt in een his bar: 
gaine at the firſt, but afterwards having cout 
red with a Land meaſurer and Mathematitian, 
found that he was overreaghed in his bargaine, 
and that bis field contained 36 ſquate mea» 
ſures, and the other field haut 27 meaſures, 
(a thing eaſie to be knowne by multiplying the 
length by the bredth:) Sempranius conte 1 
with him in ſuite of Law, and argued that 
gures which have equall Peri meter or circuit, 
are equall amongſt themirlves : my field. ſash 
be, hathequall circuit with yours, therefore it 
is equall unto it in quarititie- Now this was 
- ſuficientto delude a Iudge which was igng» 
rant in Geomerricall proportions, but a Mathe. 
matician will eaſily declare che deceit, being 
aſſured that figures which are 4/opersmereros 
equall in circuit, have not alwayes equall capa» 
citic or quantitie: ſeeing that with the ſame 
circuit, there may bee infinite figures made 
which ſhall be more and more capable,by how 
much they have more. Angles, equall 1 
and approach nearer unto a circle, (which ii 
the mot capableſt figure of all,) becauſe that 
all his parts are extended one from en, 
and from the middle or Ceuter as much 6 
bb” may be 2 ſec by an pagan e erpe⸗ 
YiENCE, t a ſquar E 18 more capable Ni 
be than « ek ne 4 of the ſame 3 _ t 
entagone more than a ſquare, and ſo of others, 
ſo that they be regular figares that have theit 
ſides equall, otherwiſe there might be hat 
regulat Triangle, having 24 meaſures in OY | 
| >. | might 1 


We 1 
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nigh have. more capacitic than a recangled 

2 which bad alſo 24 meaſures of 

2s if it were 11 in length and 1 in 

becadehuche cercwir is fill 24; yet the quantitie 

is but 11: and if it had & every way, it gives 

the ſame Peri mater, vic 65 ee of 
36 as before. | 
g þ | 

'- Ss Incidents. | 

| 8 having borrowed. of Cain a 

ſacke of Corn; which was 6 foot high and 

2 foote broad , and when there, was queſtion 
made to repay it, Sempronius gave Cain bac 


two ſackes fall of Corne, which had zach. 
them 6 foot hi hand 1 Ede N 


( Ome. one from a 3 of a 
Sax! a Pipe of mater e. 
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\ : : 2.4 . 
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eee hach leave 
to take as much more water , whereupon ber 
ives order that a Pipe be made of two inches 
jameter. Now you will ay preſently that it is 
reaſon to bee ſo bigge, to {wh juſt twice as 
much water as he had before : bur if the OMa- 
giftrate of 'the Citi A | 
underſtood 2 . : 
eat proportions, he 77 
would” ſoone cauſe it 
to bee amended, and 
ſhew that hee hach not 
taken twice as 
much water as hee had K. 
fore, but ſoure times 
aſmuchʒ for a Circalar 
Fora two in- 


E 6 2 | 
tf nia oe ee oe 


if there werea here of mea 
— which nate wit, whiz, I 


1 F 


LY 


— 


ru every Tay which was aw here it — 
chat the proffer i - 5 


, Which are ble to deceive 2 2 2 
Magi ates ; 


+ B - 
1 a>. 


h of the . 


eee 


miles, oth whole thickeneſle is 6872 wil, 
| of which the whole compaſſe or cireuit ofthe 
earth is 21600 miles. 

From the Center of the earth to the Ae 
there is neare 36 Semidiameters gf the earth, 
which is about 192416 miles: unto the Jun 
there is 1142 ers of the aanh, that 
is in miles 3924914; fromthe ſtarry | 
tothe Center of the earth there is 14000 St 
diameters, that is, 481 84000 miles, according 
tothe opinion ang obſervation oy at learned. 


22 
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Ti Ts 2 


ight, b 
eareb;and it a Jud ſhauld fly round abut it iu 
two day cs, then muſt the motion be 459 111 1. 


in an houre. a 4 11 
Ti — tbe 122 runnes 4 ar cen 


paſſe each houre,chan if in the fame time het” 
ſhould runne twice the ( ircumference of the 


Whole earth, | 4 4 


n it bee ſuppoſed 4 


— tereation: 221 


boddd gos 20 miles in aſcending upwards the 
heavetis every day, hee oats” bee above. 1 
. es before hee could attaine to the Orbe of 

6 Moone, 
; 7 frhly, the Sanne makes a a greater way in 
one by {hid the CIſoone doth in 20 dayes, be- 
cauſe tld the Orbe of the Fame irenmference 
Fs: cheleaſt 20 times Water than d Orbe of 
ch Moonr. 1 VL 
Prion if a ben Heuld 

the Sunne a the 


place ; , \ - in 9 Bs . 
q hou 34 "& 


I be above . dayes 6 It e Yo: 
N ed k 

| Seventhl e Senne in his proper {p heare 
moves mor efthoufint ive hundred 
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Ind ſeven GET ba Its een la 


I ttere is Be Arrow, 

Þ 4erbolr, ox te 1 gh re moves with 

ſuch nick le. eg 
i bt ir is e mau 1 


i one ſhould more hou hich jo wore nd 
times 


* Muthonaticel 3s 


times in one houre, and 3 hs poll 
thought can be imagined: and if a frre ſhalid 


Pro- 


fly in the aire about the earth with ſucha 
digious quickeneſſe, it would burne and co 
ſame all the vori here below. Bebold thes 
fore how time paſſerh and death haſteth on: 
this made err not unadviſcdly to attr- 
bute this 8 . mobile to 8 
earth, ddt 68 he Baron fr re, erk is 
beyond des ſence to apprehend er con- 
ceive the rapture and 5 1178 of of hr jorio 
CER uicker than thoug word of 
* iieth that the e N 
number, meaſure, wei ight, *y, rim, 


8 LXXXII. 


To fad the 570. extile yeare, the Dominica | 
1 err er and rhe terters of t the moneth.. 


; Ber 123, or L24407- I25;0r 26,0r 540 ie 
5 the temat 500, Or 1600) be div 


tile or Leap 5 pets, de 


Ge. and if nothing remaine, them it is 
bee, e and the Q god 
how many Bifſextile or Leaps yes 


i comind ſo may jeares. hon 


- 


« 2 Sk 


Mathematical Recreation. 
To finde the li irele of the Sun b 7 the Pugere. 


Th hr: 123, 24, 25, 26, or 27, bee divided by 
8, (which is the Circle of the Swwne, or 
whole revolution of the Dowinicalletter:)and 
that which remaines is the number of jopnts, 
which is to bee accounted upon the fingers by 
Filus eſlo Dei, calum bonus accipe gratis: and 
where the number ends, that finger it ſhewerh 
the yeare which is preſent,and the words of the 
verle ſhewes the Pominicalt lerter, | 


Example, | 


wide 123 b 28 for che gere, (and ſoof 


other :Jeares) and the Quotient is 4,and 
tae remaineth 17, for which you mult ac 


2 e eee 
he joynt. jeynt 
Wo i nd you ſhall have the 4 | 
4 x ee to know the Dominicall he. | 


| | Talg Jaw 7 
„ 3 | * 1 
=. 

7.6. 4 2 


XY * 


the 2850 finger within — by the gh 
unto 


unto the anner of , which ends at the endof 
the finger : from it may dee inferred 
that the day r tek wes was Wedneſday , Sunda 
5 . the firſt jeynt of the firſt ſh 
ger ot Index: and (6 you have the preſent years, 
the Dominicall letter, the letter © Minn eins 
the Moneth * che 9 erh, 


898 X. * 
———— — — —— 


= pes. Dx,” il 
2 fndrihi New ant Fall Nu. 
each eee. 


pate to the E 276 forthe 
| from 30, e 3 1 
5 chat it 1 bee New Moone, and 4 


** ghee 4 þ 


14, you ll hve that Put Mooney” * 


Nene. 8 = 264 «5h 
22 N 12 7 

Cee E os Is bij alu 
unto * and if it I, ſub- 
Fs bs: I*adde 11 to the” fcüminder: 
ind ſo py Pane A pal were 15,06 
took makes 23 55 


wh ich adde 71 makes A «1 
ons Demos pd 5 for 4 


the Fj for he 


re followi for the | 
Wren on 9 — Fn . 


« 2 


"PRO 3 IM. LNXXXIUT. 
Ty fl. the Latitide of 4 Countrey. 


is | TJ Hele that dwell berweene the North Pele 
11 and the Trepeks of Cancer, have their 
ſpring and ſummer betweene the 10, of March, -. 
and rhe 13. of September: and therefore in any 
day bet weene that time, get the ſunnes diſtance 
by inſtrumentall oblervation fi om the 2chi a at 
I uoone, and adde the declination of the ſunne for 
I that day te 22: ſo the Aggragete, or ſuch is 
the Latitade or Poles height of that Countrey. 
Now the declination of the ſuune for any day 
1s found out by Tables calculated to that end: 
or Mechanically by the Glebe, or by Infra- 
ment it may be indifferentiy had: and here 
note that if the day be berweene the 13. of Sep-" 
ember and the 16, of (March, then the ſunnes 
acclination, for that day muſt be taken out of 
the diltance of the ſunne from the ⁊enith at 


| vv 


gamen ſo ſhall you have the Latinde, as be 
E | 
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Of the Climats of countries, and to finde in what 
© Climate anz cOnmrey is under. 


Eier, as der acc taken Car c. 
eee ee ee 


216 aut henattalreorat: 


of the longeſt day of any place, is bug an houre 
longer, Or ſhorter than it is ia anot plact 


(and ſo of the ſhorteſt day) and! 
pegin from the Equinoftialt Circle, Teelng all 
Ceuntries under it have the ſhorteſt and 1on- 
it day that can bee but 12. . But 


C 
ue C ountrie, chat are thoftiall 
6 irele either towards the N. ort Or "4 out of i * 


unto the Poles « themſelves, are { 'bee! 
(ome one Climate or other,. from the Equi- 


no ill to either of the poles Cir © Fra ( which 
Ate in the Latitude of 66. Br. 


eich of which pe 
"11 Cinclethere is accounted 
iter one from anoth her by 
then from each Pele (rele, to 
there are reckoned b. other Climats wa 


fer one from another by a months the 
whole earth is divided into 60- ( limats, 3e he. 


ing allotted to __ Nor therne Hemi are, and 

©. £tO the Southern Hetniſpheare. A And here 

' noterhat though theſe Climars which arede- 

3 che £quimoBtiall & the pol ller eons ” 
the other in reſpect o 2 

the Latitude, preanny. 
d beryreene I 25 and 


al deere Tek Climate and” the * ;| 0 
.theb e 0 
and _cheſe wel ate farhelt off molt ee races 
bo ind uber Cline any Co Ca 


1 
+ 
Web 
#8 
| 4 
: 
4 „ * 
* , * 
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N 4 
b 2 
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* 2 2 BY 


_ Mathematical Retyration? 


ſhewes the ¶imate: So at London the longeſt 
day is neare 16. hoxres and a dufte, taken 
from it there remaines 4; howres and a halfe 
which doubled wakes 9. halſe howres,that is, 9. 
Climars 3 ſo London is in the 9. Climate, 


—— a. 0 * 
x 4 — — —n —— — 
1 * 2 ug 


— — — 
. 


| 3 1 
PROB LE M. LXXXXVI. 92 


Of Longitude and Latitude of the E 4b 
v2 and of the Startet. 


* —__—— 


We ect, of a ( owntrey,or lacks is an gat 


of rhe Euter contained betweene the 
Meridian of the Azoros, and the Meridian 
of the place; and rhegreareſt Longirnde that 
can be is 360 degrees. 
Vote. 

That the firſt Meridian may be taken at plea 
ſure bpon the Terreſtrial Globe or Mappe, 
for that ſome of the ancient eAftonomers would 
have it at Herewtes Pillars, Which is at the 
ſtraights at Gibralter: Prolomy placed it at the 
{ anary Hand, but now in theſe lattter times it 


Is he] tobee . the Azores. Bur why. it 


0 d by eres ar” the 
Ilaudi, was becauſe 
were the fartheſt welterne 


©: 


ſubtract the 1 ength of an EquineB;all Aay to 


wit, 12.howres 700 the length of the longeſt day 
of that ( ountrey ;*the remainder being doubled 


328 Mathemtical Reereation, 
Azores, is that becauſe of many accurate ob- 
ſer vations made of late by many expert Navi. 
gatert and AMAathamaticiaus, they have found the 
Needle there to have no variation, hut to point 
North and South : that, is to eack Pole of the 
world: and why the Longitude from thenceis 
accounted Eaftwards,is from the motion of the 
Suunt gaſtward: or that F tolomy and others 
did hould it more convenient to begin from the 
 weſfterne part of the world and ſo account the 
n Zaſt ward from Countrey to Cu 
that wat then knewne ; till they came to the 
Laſterne part of Ada, rather than to malte 
ai upon that Which was unknowne: 

hay ing unde up their account of reckoning 
the Longitude from the Wefberne part to the £6 
Ferne part of the world knowne, they by. 
ſed the reſt to be all ſeaz - which ſince their 
deaths hath beene found almeſt to be another 
habitable world. Tn 


. finde the Longitnde of a C ountPy. $ 


— » BITES 


Mathematical Reereation® 


to the divided parallel or . uatorʒ ſo have 
you the Lexgitade required, 


Of the Latitude of Conmries: 


12 of a (owntrey is the diſtance of a 


County y from the Equine#ial, or itis an 
Arke of 265 e Meridian contained betweene 
the Zenith of the place and the H ter; 
which is ewofold,viz., either North Latitude 
or South Latitude, her of which extendeth 
from the Cui nlllalrocyrhe r Pole;ſothe grea- 
teſt E that can be is Fo 90. degrees: If 
my Northerne Ceuntrey have the Articke 
Circle verticall, which is in the Latitade of 


C6.gr.z0.m.the ſavne will touch the Horizon 


inthe North e ow and the longeſt day 


Wide 24. houres : if the C buntrey 
have leſſe Latitude than 66, degrees 30. m. the 
ſunne will riſe and ſet; but if it have more La- 
timnde than 66. gr. 30, m. it will bee viſible for 
many dayer: and I if the {ountrey. hee under the 
Pole, the ſunne will make 2 Circular motion 


above the Earth and be viſible for a halfe yeare: 


ſounder the Pole there will be but one 447, and 


_ 


. TR . * e : N ** 1 rn 2 ; 
* 8 ö e # \ IP LEY \ * 9 * 1 1 * Le Es * ch) * - * 4 * 
þ . 25 | . ee e . 
, . g 5 7 a - * 
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? > of 5 : . : . * + i EZ - 2 „ 
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To 2 = Leia , qt 1 8 5 ; 


JFirbeu 0n a Globe, EET 4 

N place to 
the Braſen Mefidian, N 
and the number of de- 
grees which it meet 7 1% 
eth therewith, — is 
the Latitude of the 1 . 
place. Or with a paird y 
of Compaſſes take the 
diſtance betweene the 
(onnrey and the E- 
quinoctiali; which ap- Yo 
plyed unto the Equinoflialewoill ſhew, the. 
ritude of that ( Ountrey ;. which i 1S ; equall tothe 
Poles, height; if it be upon a Mapp: Then 
marke what parallel paſſeth over the vw 71 
and where it croſſeth the (¶ Meridian, that Thall 
be the Latitude: but if no parallel paſſeth o 
. 2 5 1 ORE, e place 
£ W lye( the div 
ded Meridian from ce * zill che 
the Latitude of that place. 


To finde the FF Was of 10 1 


. Ibis Globe ; then with a pi * 
ompaſſes take the diſtance dees 
two places, and pl it b. ddt ivided Meri 
bor quatt or, andthe number of degrees ſþ 2 
9 * the dilkence; each degree» — 2 a 


r 

* 

mL vu, 
KD. 
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miles, If it be in a {apps ( according to Wrights 
LY 72jett50n) rake the diſtance with a paire of 
I } Compaſſes betweene the twa places, and apply 
I this diſtance to the divided Meridian on the 
Mappe right againſt the two places; ſo as ma- 
ny degrees as is contained betweene the feete 
7 of the Compaſſes, ſo much is the diſtance be- 
= tweenethe two places, If the diſtance of two 
places be required in a particular Mappe then 
= with the Compaſſes take the diſtance berweene 
che two places, and apply it to the ſcale of 

Alles, ſo 3 you the diſtance: if the ſcale bee 
too ſhort, take the ſcale bet eene the Cam- 
paſſes, and apply that to the two Places as often 
as you can, ſo have you the diſtance required. 


1 


Of the Lon itude Latitude, Declinati- 
ox, and dift ance of the Starres, 


þ Declinatien of a ftarre is the neareſt 
las diſtance ofa ſtarre from the Equator; the 
ih Þ Latirnde of a flarre is the neareſt diſtance of a 
ſtarre from the Echptiche:. the - Longitude of a 
Herre is an Arke of the Ecliptiche contained 
© Þ betweene the beginning of Aries, andthe Cir- 


cle of the ftarres Lasitade, which is a Circle 
drawne from the Pole of the W unto 
the farre,and ſo to the Eclipricke. The diſtance 
* betweene two farrrt in heaven is taken by.a 
after ocher Inſtrument, and iger 
the Compaſſes the 9 and applying A 


a * 28 ** 


232 Mubemutital Recreation, = 
tothe e/£quator, ſo have you the diſtance be. 


tweene thoſe two ftarrer,. 


How it u that tws Horſes or other credtnre 
being foled or brought forth into the world 
at one and the ſame time t hat after ter- 
taine _dayes travell the one lived 
1 e ee 5 
fanding they dyed together 
7 Ae af 5 a the: ” WW 
ment alſo, 98 


His is eaſie to be anſwered : let one ef 
them travell towarge the Weſt and theo 
ther towards the Eaſt - then that which goa 
towards the Welt followeth the Sunne: hall 
have the day ſomewhar longer chan if there 
had beene notravell made: and that which gees 
Eaſt by going againſt the Sunne, fhall have the 
day ſhorter: and ſo reſpect of travell theug 
they dye at one and the ſel te ſame houre a 


* 


moment oftime, the one ſhall be older than the 
other. 102 IP 7 oi IK 2 
1 1 ' 7 


Ne 
* 
. 


For being all thre 
Zarazen and the 


- 
6 


Tad the Zarazen E 


il. * 
? l A 
1 E . * * 122 8 , "= 
4 6 4 
Alt War all "OMAYyac 
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Globe ofthe earth, the Chriſtian it the conclu-" 

ſion ſhall gaine a day and the Zarazen ſhall loſe 

a day, and ſd meete with the Ie every one up- 

en his one Sabbath. 2582 


Certaiue fine Obſervations, 


3 the Equinołiall the Needle hangs in 
- zquiſibrio, but in theſe parts it inclines un- 
det the Horizer, and being under the Pole it is 
thought it will hang verrieall, 

In theſe Countries which are without the 
Trepicail Circles, the Swnne comes E, and 
. Weff every day for a halfe yeare; but being un- 
der the Equinot;af the Sunne is ever C, 
nor Weff but twice in the pere, to wit, the Lo. 
of March and the 13. of September. - 

If a. he be in the Latitude of 23.gr. 30. m. 
that 1125 have eyther of the Tropickes verti- 
cal then at what time the Sumner Alrirnde is 
cquall to his diſtance from any of the Zqur- 
wv yo pointr,then the Sanne is due E or 
wept. 8 
Ifa hie be betweene the Equinottialt and 

eyther of the Trepicks, the Summe will come 

twice to one point of the Compaſe in the fore- 
noone, that is, in one and the ſame poſitim. 
Vnder the C iinottial neare Cinea there is 

but two ſorts of windsall the yoare, 6. months 2 

Nertherly winde, and 6. months a Southerly _ 

wiznde,and = flax the Sek is cy 

If two bit under the Equinoniar de 100. 

lea us Ander, and ſhould ſayle * 


5 2 34 ES | | : 4 = 
1 were come Ewe the Articks AY f "= 
they thouldthenbe but 50./eagverali | 

7 Thele which have the eArricks Circle ns 1 
call: whenthe Sunne is inthe Tropicks of Can. 
cer: the Sunne ſetteth not but toucheth the we 

ſterne part ot the Horiden. 

8 It the complement of the Sos beight ar 
noone be found equall to the Suns Declizatio 
for that day, then the Equinoctial 18 verticall;or 

; aſhippe making ſuch an obſervation, the Equi- 
noctiall is in the Zenith or direct over them: 
by which 1 — know when they croſſe 
the Mon their travels to the Indio, or other 


bo 


"The Sunne being i in the E zuinoctial, the ex» 
tremity of the ſtill in any Sunne dy upon 
 plaine;makerb a right line, otherwiſ it is Elf. 
ical, Hyperbelical, &c. * 
8 When the ſhadow of a man, or ötber thing 
— eye plaine is equall unto it in 
length, then is the Same in the mi point 
betweene the Horix on and Loy that is, 
45: recs _ 


— —— — — — "oh 
Le 


3 — "4 2 = _— CIS 


PROBLEME W Vils: ; 
To make a Triangle that hal have three, © 


right eAngles, 

O5 Compaſſes at pleaſure : and upon 
deſcribe an Arke 2 C. then at the 

r ne | 
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ſcribe the Arke AC. ene | — 
"| Laftly, place one of | 
the feet of the Cm. 
paſet in C. and de- 
ſcribe the Arke A B. 
ſo ſhall yqu have the 
ſphericall Æquilate- 
rall Triaugie AB 6 
right angled at A, at 
D C. that is, \ os 
each angle compre- 3 
hended 90, degrees 5 
whickicantieve bein RO FAY 
ther it be & ut ee — 7 
#40 A e 


4 
Nes 8 
— 


PROII EM. VII. 


To di ide a line in aun 2 e 
as one will, without compaſſes,or \ _ 
without ſeeing fit. 


12 


T* Propoſition hath a fallacie i in it and can 
not be practiſed but upon a Maincor dia 
for the Mathematicall line Which 0 
from the flux of a point, cannot he ided in 
that wiſe: One may have therefore an Tlfrn- 
ment which is called Maincordion, becaule 
there is but one cord : and if you defire to di- 
vide your line into 3. parts, run your finger up- 
onthe frets untill you ſound a third in muſicke: 


if you would have the fourth part of the =. 
t 


n Reeyeati, on; 


ory 
then ſinde the fourth ſound, nfiſt ac. ſokall 
2 you have the anſwer. 


> i * 6 
——_— 
— —_— — — — 
8 _—— — > 
— 
n 
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To draw 4 file which ſpall woes fs 2 
Aue yet never meete ; again : 


Axiome of 74 
Tur 


is done by belye ofa cell Bu == 
SI IDES ne 


Bee 4 2 ton Jan 1 
end of it, as at I, dra w 
a perpendicular ref 

IA augment it to H. 

then frõ A. draw lines 

at pleaſure to interſect 
the line J. M. is eich 

of which lines from 115 

the ri N TR \ Ir 

H. via. H r= — . * 
D. 7 E. = 


tran 
XZ. L 85 


Ar. A G. then from 


thoſe peints draw the 
Ine H. B. C. D. E. F. 6. which will not men 
wich the line 7 Af. and yet N ad | 
nearer unte it. -1 


* 


2 
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PROBLEM, CI. 


How to finde at any time which way the wind 
win one, Chamber, without go- 


ing abroad, 1 


'JVonthe Planching or floors oP! a 0 I 
Vol, or Hal, that you intend ts: Rave 

chis deviſe, let chere come 5 from the top 
of the houſe a hollow poſt, in which place at 

Iron red that itaſcend above the 25 OE 5. 
_ foote with a- vane or e 8 
4. ſeoucben at it ts 
ew the winds with. 
cut: and atthe lower 
end of this rod of 
Iron, place à Dart 
which = by the 

t 


mooving ef the vane 
withthe winde with- 


our, 8 Barr 


for is 1 


l ed by placi vpa e 'b It; 
— — W bad ſoa 
any time comming into this pon you have 

| * to doe but 10 looke up t othe Dart, | 


weth at t 


= 8 
” +a. a 


ants | PRo⸗ : 


_ 
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PR 03 11M. CII. 


How to draw a parallell ſpherical line 
with great eaſe. 


leſt draw an obſcure line G F, in the 

of it make two points 4 B, ( . 
i Centers) then place one foore © the Com- 
paſſes in Z. and extend the, e 


and deſcribe the ſemicircle A 
4 . 2 in e a 


-—— ö «a —_— 
yo | , «3 , £ -_ 
> 4 7 ) IVE 707 To, * = 
MR Sf 2 =, _—_- . 
9 x - * 2 
8 > * 


2 
f =y 
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q bas A 
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9 
"7 
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PROB LE Me CIII. 


To meaſure an inacce ible * 24 the 
bredib of 4 River with the helpe of 


ones hat encly, 


"He way of this Vale, for hay ing ones 
| hat upon his head, come neare to ic anke 
ef the River, and houlding ye upright 

(which may bee by puttting a ſwallticketo 
ſome one of your buttons to p be. r 


1 


pluclee dow ne the brimor 
till you may but ſer the her 
that it was before, toy ſome 
marke where the fight by the. 


hat glaunceth on the ground; for the dif ance 
frem that place to your — e th 
of the River oe.” pes 


PROBLEM. c 5,» "0a: 
| 3% 
How to meaſure abe ele with . 

re ſmall fickes, W A 


T Ake two fr frame or two icke. whichwe 
| one as long as another, and place them 
e e to the ather, as N. and AC 

e B. parallel to theg 


round, place 
en and looki © the 


I Cat C.by going backwa «2 


1 


— 


K. be levell 


336 rr 

| ; Po A. EV" Ine gs 
How to make f flatnes, let dps 'Gewles, 
 Fhings which are placed iu he ref 8 


dinge. * NN belew of. e 32 6 * 


| 
Er 2 0 s . — high, and let 
it — __—_— that thre&yardrabove the le 
vell ofthe eye A,vizat . be 2 
and g yard. above J. be 3 = 
yard: above that be Wee mother Ju 
much ſhall the Diami- „ f 08 yo 
ter of theſe Globes be, 
racks the eye, at Wa ; 
they may all appeare 
Whro one and the > 
fame Magnitude: It is 2 2 
e e 1 55. th 
line as AK, X. * 
erect a . er 5 | 
X X dive hie . Nee fon JF | 
to 27. parts, and accor. | 3B; 0) 445 217 | 
ding to A R. deſcribe .- 5: 0d 20965 1.3021 29-5 
an Arke K Z. then from Ni int 
Account 3. Parts: via. at Ly w al 
Ee the forms Ns yardes, and draw the 


A: from L, in the ſayd \perpendieys | 
reckon the diamiter of the leſſer Globe of 
Maguitude it is intended to be: 12 


nay the line g A. cutting the 
X. in N. then from X. in the — 
count W i ai, which admit at T. draw 7 A. cu 
* 3 the Arke N 


ral Recreation? 


A to ien bee, will cut the per · 
pendicular in /. ſo a line drawne from the mid 
io} F. unto the viſuall-lines 4 9 Of 
the diamiter of the next Globe 7 
account from &. in the 3 
parts, and dra the line # 4; in 
33 AN, and ory me ot Sm 
— 420 A R.which will cut . 


I. ſo the line ich eth by the 2 


Wiade ef W. ndicular tothe viſuall ling 
An, and A A. be the Diawiter of the third 


Globecto wity;6. which meaſucestronsferred-in 


1 the Pillar I which ſheweth che true t Aug 

1 

tecter [ma t 

2 of the 2 ate moſt —— ar 
below-in making;':yet mo perfect 

res, it ĩs an eee beighs abore ER: 3 


' PROBLEM. evi: 
How to dliſgviſe or disſi gure an Image, as ahead, 
an arme; a whole body, &c. ſo that awe no - 
proportion, the cares to become, lon 2 
voſe 4 that of a ſwan; the 
4 coach es entrance, & cet oe | 


es 7 placed, at 4 certaine 1 
IIS point will be ſeenc in 
» - 2 and exat 
| POPs cr mM 55 


ee ee 
R > OY 


4 


—_—— 2 bind. 


LENO. nn 


245 


cke figure diſguil 


ry 
aper 


cording to the order of Parſprtive, to place 

this pointinthe line drawne in N 
the largeneſſe of the narroweſt ſide of the de- 
formed ſquare, and it is by this way that it is 


PF —__ ——__— K 3 


„ 
— —__ 6——— — * — — 


PROALEN CVIL 


How 4 Cane after that it hath Bet may ; 
be covered from the batteryof 


— -4 5 1 , —. X ke 
dhe enemy. 8 7 
. * »D Ty 7 4. 1 
3 * r 2 -% 1 


1 Etthemouth of a Canis be L. the {ans 


_ 
. Le o—_ * —_— — Ao — IS 
o 


, and ſoprelerves © bet bo 
mies berrery, by whick 18 
meanes one may ayoyd many inconveniences 
which might ariſe : and morcover one man 
may more eaſily replage it againe for another 
ſhot by helpgof poles tyed to the wall, or other 
helpes which may multiply the ſtrength. 


* , 
EI IIS — — ws. 1 — * — —— 
— 1 * * . 283 — 


PROB LE M. CVIII. Is £ 


How #06 make a Lever by which one man ma 
line place a Cannon pon his carriages 
ern what other wei gn 
ee [nn 


8 5 * 1 ſup * 85 or % 3 — K 
pftops, 4 the . 1 R eter 2 
non, OP, the Leverr?⁵ OE 

& 8, the two notches 
in the Lever, and 2. * 4 ä 
the booke where the 
burthen or Cannon Np PS bf ASSL 
5 to. The teſi of the RI 
tion is facill, that ret rom 
the youngeſt ſcholleers 
9 learners cannot 
faile to pet forme it: N. 
to teach Aliner va were in rl be” desen 
Oath hairy gue injury in the een 


8 . im 516 27? 


Pro's L AM. c. 


Her to make a Clocks with one encly week, 


Me- ee 1 
| an ordinary AI 
Dyall, and divide the 2 8 
es in the "Cele 2 225 
parts: make 825 pl bo... 


; 5 a * r "i * 5 | 
i A. : *% 7 
«. 5 2 
Dal 281 /2 : YE : 
al. pl . . Wee 2 f 
1 ets em ©7009 SH 3 50G 5 
22 14 a ” „bun- 5 7 
. e | 097 th 3d K ba. | 
, 14 — *. o 48: Le! of 2112 fouo: 764 * 
8 F 


Mathematical Recreation, "ays- 
one revolution, which may bee known, ya 
watch which you may have by you: then put 

a balexce which may ſtop the courſe of the 

wheele, and give it a regular. motion, and you 

ſhall ſce an effect as * r e 

4 ec with many whecies. 1 G 


FEY _ 


r 83 
8 2 


* 8 


PROB TIR. CX ͤöð <7 


— Co Cw. n as 
* 


How by helpe of rwo wheeles to make 4 Child: 
to draw up alone a hegte of water at a\'' 
time: and bring dramme up foall” | 
cCaſt out it ſelft into another 
veſſell as one mouia 
luve i. 2 
* 


N 
Et E be the Pit from whence water 15 to 
threw out the 


be moyea N 
wheele & F, | 


1 W 8 


E, and the wheel will F 
| | N. Ito 120 | E $; 
quently the wHheete 7, HED 
Which will cauſe tze 

veſſel 0, to raiſe: 

which being empty, 

draw the Cord againe 

by 7, and the-other 

veſſel which is in the „ 
pit will come out by 7 15 
the ſame reaſon . This is an invention * 

fave labour if practiſedt but here is to be note: 

that the pit muſt be large enough, to the end 
that it contains two great vo ſſeis to paſſe up and. 


= 


9 


downe one by another. 
— = — a — 1 


To makes Ladder of ordewhith maybe” | 

1 02  carrjidiiones poet: which = 
due may eafely mount ap # © * 
aer rret aline. + 


9 


! \ « 


9 455 the helpe re 2 


il 
ll 


f rorhep lace that you intend to 
* | F, being tyed at 
e 


the rah D, 


- 8 
* 
"= 


your you mae Pay, | 

guide your ſelfe totbe 
place required: whi ck 

may be made more fi 

cill by the multiply- 

ing of Pullies. This 1e- 1» 

cretis moſt excellent in ore, and for lovers 
its e 3 . — * 


— — 
—— — * | 5 


5 Ko 3LEM. Cx. 


l How to make a  Pumipe whoſe freng 
uu ih reaſes of the great weight of wa- 
1 ter that it is alle to bring wp at 
once, and ſo by con- 
kinnancs. 


Et te. 4 * 


th i mare. 


L 


1 krbec; 
which rr ente ee 


-» "cover 2 by hi F fb: 
2 Ker p oF 
it c 
. cloſe : RS 3& 
is the handle of the 
ſacker tyed to the han- n 
dle X, which works 
in — pan A. Let 
A, B, C, D, bea peece 
of Braſſe,G the peece 
which enters into 4 
the hole to F, to keepe out the 4yre-H,l;K,L, 
the peece tyed at the funnell or pipe: in which 
the [ron rod or axis G, ſo that it paſſe 
Tough the other peece AN, which is tyed 
wich the end of the pipe of Braſſe. 
Note, that the lower end of the Ciſterus ought 
to bee reſted upon a Grediron or Iron rat, 
up and putting downe the handle, you 
may draw ten times more water than other- 
you could. 


— — — — — — 3 


pen n . CHEIL 


Mow by weanes of 4 Cifterne, to make water of 
it continually to aſcend without ftrength, 1 
vs or the aſſiſtance of any other Pumpes |. | 


} 
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yer 
dleT X, which works 
in the poſt / Z. Let 
A,B,C,D, bea peece 
of Braſſe,G the peece . 
_ —_— into 2 . 
to to keepe out the Ayre. H. I ＋L. 
the peece tyed at the funnell or My in which 
ayes the [ron rod or axis G, 40 chat it paſſe 
Tough the other peece MN, which is tyed 
wirh the end of the pipe of Braſſe. 3 
Note, that the lower end of the:Cifterne ought 
80 bee | a Greairen or Iron Grate, 
| — — ay hy meane 
up and putting downe the handle, you 
ee bee w times more water than other - 
wile you could. 4 


— — 
B — — _ 43 25" 


4 


| Po. CXIIIII. 
Mow by meanes of 4 Cifterne, to make water | 
Pit continaallj te aſcend without ſtrength, 

er the aſſiſtance of any other me. 


12 IZ. be the Pit where one would cauſe 
as A. 


- 


| continually to — 


2 


24 ww. A. 4 


* 


* 


| 44 
hich are ſeparated 


Ea boſe or tbe places which are c 
" it: let there be made ar eceiuer as A, p 


doſed up with : 


cad a8 
enter not in, do 


lealurg: then let 


fterne Z., may iſſuethe 
water of pipe D. 2 

may deſcend O 
which is a little be? 1 
low the levell of the OLA” 


much as is 
end of _ 


rent E My cm.. | 


Flow out of 4 fountaine to Caſt the a. 

N ere high : different from RN 

4 Probleme formerly 
delivered . 


| 


Aube h D, fa come form 
ie moſt capable and moſt pet. 
ceino ifews pipes conjoyned 
70, ſo that no Ayre 
n let 
oth 


nn. fo wich a ſquire * 5 
force the water 
h the hole at! 4/67 
H. * cloſe the 
(ocke ar A, — „ FSA 
out — . Bp 5 
at 

the pw 2 | 
* water with! iclenge 

will amor ——.— eee vo 
Pikes : and ſe much the more by how Ef | 
the Machine is great: this violence # 
bur a little while if. the Pipe 


Muauthematicall Recreation; 
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Hrs fo empty 1 the watty of of « Cifterne | 
hieß ral have a motion it yo 


Et A be the ee D E 2555 
a litt veſſel —.— 


1 


the Ceater, in which 


one end of the Ppe is, viz. C, and let the other 


end of the Pipe by paſſe chrough the b 
the veſſel at e — 

the veſſel oo ſo a — 

will the Pipe, 9 
the veſel al be fall J 3 
22 as PO, the 


Pipe will begin toß 
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* MathematicallRecreation, + 
then let there he ſodered faſt another Pipe 7 L., 
which may be ſeparated from the bottame of 


the ve and may have his hic ſwell 
homer mort wk — —— 
is repreſented. in L. and paſſing thro 
I, may be contint 5 0 
is tofayzto mike an o- 1 * | 
5 ä 
+ AB & let it 1 9 F 
-have alittle wourh as 1 Wi * 
Fo jos 4p. panes +5 Blanaiotalr/ | c 
34 * 
cher =” very © a 
Wy y [5 ho r 
throug ' e 22A 
tome of the veſſel A Sy, ee Y 
Z, as let it be O, and \ © { 
let there be a bunch,or ſwelling over it t abet w p 
lo that it touch not alſo the borrome: let there ( 
be further made to this leſler veſſel an edge in 
Fr a Baſen to receive the water, which || * 
re ater into the Pipe I E, un- 


7 the 3 be full: then turne the whole 
aurbiue upſide downe that the vrſſell C P, 


| be up A o 
SEES 


Oe ny Oe 7 

0. motion 18 

Gant at «fan ig he reel wi 

wine which will ſpout autas though. ĩt were 

froma 5 | 

very plealanc to behould· poet! 5 0 
Jod- 


. ori 


| Mabinatultereal' yg 


-P no 1 M. XVII 
ot pri hepa the. 3 
e may not be tr erred 
ee reaſes aeg 
en, 


_ 
* 
1 

2 


eee a 

wt er nog 4 and let it bee cal» 
cinated two howres betweene two Cres/ers 
well luted, and extract the ſalt: that js, to put 
water into it in moving of it; then let it ſettle, 
— three times, afterwards evapo- 
the water be boyled in ſome 
all conſumed : then there 


/ e dry ſubſtance, then p water upon 

1 which will be anche 
bottome of the Limbecke, and diſſolve that 
A praſurnt rey 2 dna | 


th Monit 


put into a hoxtie c 

and you ſhall have your de 

ment to all the world, and eſpecially to theſe 
1380 have travelled n eienr _ 
Pro 5 L 5 1. cx, 277 7 
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Ofthe admiruble in iuvention ra” making the This 


-: Loſophers Tice which ou way ſee with bi 
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9 i ne 197 lit 


1 — 


1 nfolvein thalfe-an unceof fine S/ves'rt 

fined in a Cappel : then rake an ownee — 
Fortis and two drams of iche ſilver: which 
put in it, and mixe theſe two erf og 
together; they (caſt it into a Viole of halfe a 
poundof wi5 which which maybe Will kopped; 


Toes then may ſee i it 5 
Rar £4 $ 


the Tre 
blacke ive which is ee te ith- 


*- Authematicel lere, ig 277 
Pho LE u., i © 7 * 


9 2 
How to make the repreſentation 1. 2 


great world, 


* 


Di As vice of flee. Larth which i is 
found along the Rivers (ide, and at the 
ſoote of A where -cſpecially- are 
Minerals of Gomld and floors mixe that Nicer 
well clenſed with V, then calcinate it hermeti- 
cally; then put it a Limbeoks and * re- 
ceiver beds Glaf e, well luted and al 
in which let there be nt levee of < 
1 chen! but? 


— 


unto the Goult; 
the bets aſcend no more; 2 
then take away out 
receiver and cloſe it VAT ES cf 
hermeically,& make . 
fre under it e 
untill yon may ſce es 
preſented in it that which nature 2 Gorda us: 

28 lowert, Trees, Fruits, Fountaines, Sunne, 
Moone Starrei, & c. Behould here the ferme 
of eee receiver: Arepreſentt 


rants ds for the receiver. | 3 
' PRO34 


Pros „ RAI. 


* 2 to make a (one, or 4 Pyramidal body m move 
75 8 pon a4 Table without ſprings or other Arti. 
ficiull meanes : ſo-that it al 
move by the edge of the 
Tai. without * 


Falling. 
Thi propoſition i is not ſo thotpie and ſub- 


tile as it ſeemes to be, for putting under a 
2 5 1 2 or ſack Und 3 you 


ſhall pleaſure 

eben 8+ | 
MmIration to theſe 54 8 
whichan are ignorant in .& 

this ani 

oy will ſtrive al- 

+ wayestofree hexfelfe þ 

= e | 

which ſhee is ＋ 3 


Impriſonment, of- the 
Cone; for comming 
neere the edge of the 
Table ſhee will returne to the-other fide for 
_ of Rong: | | 
5 Fhontnx: oxxII. 3 


per to a warrier, and to performe 
n honey red heres. one 


- Rs — — — — Ds <A 


Tis 


To cleave an Anvil with the blow of 4 Piel, 3 


ds «s DSe@#k% #m< wk ct _ aa& KC. wa XX +4. qv4 


by L be Pa. 1 
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* © » MuthematicalRecrtation, 1 
can poſſible, in ſuch ſort that all the ſolidity k 


l 


* 


the body bee ſoftned by the fire: then _ - 
the Pifoll with a bullet of ſu ver, and ſo ha | 


Wim 8 = | 
| Wong x CO 
1 | i | —— | . #5 : 

| Pros LEM. C XXIII. * 
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How toroff 4 Capon carried ina Budget at. 
 4Saddlebow,in the ſpace of ris, | 
ding 5. or G. miles. 


His made it ready and larded it, ſtuffe it 
with Butter; then heate a peece of ffeele 
which may be formed round according to the 
lengtk of the Canon, and big enough to fill the 
Belly of it, and then ſtop it with Butter then 
wrap it up well and incloſe it in a Je in the 
Budget, and you ſhall have your deſire: it is 
faid that Count Manifield ſerved himſelfe with 
no others, but ſuch as Were made ready in this 
kind, for that it loſeth none o ſubſtance, and 
it is drefſed very equally, — 


* 
2 11 . ooo: 9 | " * * — 
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three timel 46 1. other wiſẽ 
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Her to make @Candle burne aud continue 
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. 2 #5 * E a ye 1 4 eats : c | 
Is icular in a veſſell. of water, fo that i it 


{wimme above the water; then 9 it, en it 


| - willſuſtaine it lelfe ae 
floate in this manner; . 
— 


and being placed into 
m ſeantaime, pond, or | 
le that runs beg. 
where wany people 
© -aflemble, it will cauſe |: 
nin extreame feare to 
theſe which come 


therein in the night, | 
5 knowing not-what it 
8 is. 


PROBLEM. XXV. 


How # ont of a quantitic of wine to extrat that 
which is moſt windy, and evill, that it 
hurt not 4 fey 22 


ſuchſort that they |» (FEY, 
bee of like greatneſſe oy 

both in the belly ang cu 

che necke; fill on of, Fig 
them of wizr, and the * 

bother of water x bre 

- © mouth of thatwhicl 


©. tath thewater be j K | 
— 8 | 


_- 8 2 4 4. 


A 
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be apperwolt:now b ; ecanſe the warer Is heavier = 
than the wine, 1k will 11 deſcend into the | 
- violl, and the bich is bigheſt will aſcend 


above to upply d 


\ 


3 of wall make the 
V. nee or oh 


and right 2 it 0 8 
another; in the mou Gon of each put a pipe . 
quill ſo Artifictally chat it be not perceived: in 8 
one of which place ſalt peeter Very fine; and 

"nd ar the end ſet a little 


e 
er: athe 80 place ſulphur bea- 
x0. Candle lighted in 
Image: 5 way 
Condle: then ligh- 
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How to keepe wine fe fo as 171 it were in actller 
thongb it were in the heate of Summer, and ; 


without Ice or ſhow, yea though it were 


4 
— carried at a. ſaddles bow, and 0 
The expoſed to the Sunne | 
| Ig LY | all the day. s 
0 
Ex your wine in a violl of Glaſſez and Pa == 
| it in a Box made of wood, leather, or ſuch" & 1 
? like: about which violi place ſalt peeter, and 
2 it will preſerve it and keepe ĩt very frefh: this 
$ experiment” is not a little commodious for 
7 theſe which are not neare F̃eſb waters, and 
i 2 8 are much ex poſed - to the 
8 . = By 4 a a eee IS. 
E Pk 9 11 * Ma cm. 
| . Fo ron 4 Cement which indareth or late 
* a marble which reſefteth are and 92 5 | 
* 44 without ever 4iſjoyning 
1 | & fm rn, 
5 ; 2 f | * 4 
ke aquantitie of ind gluing Aber 
> rt well beaten,mixe wit this: as much new } . 


upon it caſt Oyle of Olive, or 


= E 
ee et 1 
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PROS LI, CXXIX. 


Hon te mule mitle very quicke,yeain a 
Hell nponlitile fre, 


Magee pon a bed of mettle withpow- 

der of Sulphur,of Salt peeter, and ſawduſt + _ 
alikezthen put fire to the ſayd powder with. a 
burning Charcole, and you ſhall fee that te 
mettle will diſſolve er and bee in a 
Maſſe. This ſectet is moſt excellent and hath 
beene practiſed by the reverend father (er- 
renne of the order of the Mi nimm. 


* than —_— let. 
— 1 —— 


PROBLEM, CXX. 


* How to make Tron or Steele exceeding hard. 


Vench your Blade or other Iufrument 
ſeven times in the Zong of a male Ho 
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er ee, e. 
. Te — 
mericin werte vegans | 
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Te o preſerve fire as long 4s you will ;miating | 


the ineætin guable fire F Poſtales. 


Fre rhat you have extracted the burning 
# Xipirit of rhe falt of V, by the degrees of 
fire, as is required according to the Arr of 
Chin trie, the fire being kindied of it ſelfe, 
Breake the Limb ectze, and the Irons which are 
found at the bottome will flame and appeare as 
burning Coles as ſoone as they feele the ayre; 
weh if you ptomtly incloſe in a violt of Glase, 
and that you ſtop it exactly with ſome good. 
lute zor to be more aſſured it may be cloſed up 
with Hermes war for feare that the Ayre get 
not in. Then will it keepe more than a thouſand 
yeares (as a man may ſay) yea at the bottome of 
the Hees and opening it at the end of the time, 
nn Eu. es fire witl 
which you may light a Afarch.This ſecret wi 
rits to be travailed ofter and put in practiſe 
for that it is not common, and full of aAſtonich- 
mene. eint chat all kind of fire laiterh but a 
ong. as his matter laſtcrh, and tharthere is 
ma:rerto be found that wilt fo g indure. 
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Artificiall . fire-VV orkes : 
Or the manner of making of Roc- 


kets and Rall of fire, as well for th: 


water, as far the Are; withthe com- 
poſition of Start, Golden - raine, Serpent, 
Lances W heeles of fire, and ſuch like, 
plcafant and Kecreative. 


——_ — — — 


Of the compefition for Rockers. 
Nike making of Rockers, 


| garded is the compoſition 
chat they ought ts befil- 
led with, for as much as 
chat which is proper te 


llleſſe ſort is very improper 
to thoſe which are of a more greater formeʒfot 
the fire being lighted in a great concave, W. 
is filled with a quick compoſition, burnes with 
eat violence; contrarily, a weake conpoſition 
cing placed into a [mall concave, makes no 


- + 


effect: therefore we ſhall here deliver in the 


firſt place rules and directions, which 1 I 
with 


ane avg adam ion, or matter 
which yon may charge any A, 
hets A 


nce of 
Pow- 
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the cheefeſt thing to be re- 


Rockets which are of 


Rocket, from Rec- 


246 YL -- Fire-workes.- 


Powltes bnto great Rockets. which idk 
for cheir charge 10. pound of Powder, as fol- 


1 oweth 


Fer Rocker] of one ounce. 
Vato each pound of good musket Peder 
ſmall beaten, put two ounces of ſmall Cole 
Auſt, and with this compoſition charge the 
Rocker, 
For Rockets of 2 ,or OUNCES, 

Vato every foure ounces and a halfe of pow- 
der duſt ,adde an ounce of Salt. peeter, or to eve- 
ry 4-ounces of powder auft, adde an bounce of 

" Coleguſt, - 
For Rockets of a 1 
Vnto every pound ot Powder 41 adde 
ounces of Salt peerer & one ounce of C Hedi 
but to have it more flow, unto evtxy 10. ot 
ces of good duſt powder adde 3 .Cunces of Salt 
peeter,and 3. ounces of C vleduſt. 4 J 
Tor Rockets of 5. or S 4 
Vato every pound of Powder duſt, adde 'T% 
ounces and a 1 of Sal! peeter, and 2. otimces 
and a halfe of Col duft, as alſo an 42 
8 Salpbet and an ounce of fle duſt. 
Y. | For Rockets of 7,0 7% S. ounces. . 
3 every pound of Pawder duf adde * 
ounces of Salt peeter and 3 3.»0unceS o 'S ulpher. 
i Of Recker: of 10,07 iz b, 
3 Vito che precedent compoſition adde balfe 
an ounce ef Sulpher ar It will be ſullicient. | 
Fur Rechets of 14.07 1 Szene, 
Vnto every pound ef Pawaer «uf adde 3 
ces of Salt peter, of Cole du ſt 2% ounces, of”. 
Sulpher 


Of Fire-Workes. 
Sulpher andfiledaft of each 1; ounces. 
Hor Rotkets of 1 pound, Z 
V nts every pound of Pander duſt adde 3 
ounces of (Ge Aft, and one ounce ot "Sulphus, 
Of Rackets of 2 pound. | y 
Vntoevery pound. of Powder duſt adde 95 
OUNCCS of Salt Peter, of C ole auft 25 Ounces, 
fileduſt 1% ounces, and of Sulphur 3 of OUNCES». 
For Rockers of 7 ond. a” 
Vnto every pound of Salt peeter. adde 86 
ounces of Cole duſt and of Sulpher , ounces. 
Fez Rockers of 4 .,$,6.07 J. t. 
Vnto every pound of Sal: peeter add 3. un- 
ces of ( ole d and gg ouncesof Salsa. 
Fur Rocket: Vas or Id, pound. 8 
Vnte every pound of Sulf peeter, adde 57 
ounces of Cole ef and of Sulphur 2% OUNCES. |. 
Here note that in all de Rock ets, there is 
no Powder put, becauſe of the | 3 „ 
fire w hich isIighted at c Once, cauſeth too 
great a violence, therefore we to bee filled 
with a more n 


1 
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oli. * of locker „„ 
5 the a o Fix 8 of ſundry kinds, 


1 750 molds are to be made, With their. 
"gf us, Breathe ger Oe Me i >. 
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268 Of Fire- miles. 

no may you loade it on the top, with Ser- 

pents, Reports, Stars, or Golden Raine: the Ser- 
»ts are made about the bigneſſe of ones lit- 

fle finger, by rowling a 2 upon 2 

{mallſticke, and then tying 3 F it and 


4 filling it wich the mixt compoſition ſomewhat 
dloſe, and then tying the other end. The re- 


portt are made in their paper Caſes us the 
Serpents, but the Faper ſomew hat thicker to 
IE the + 3 TRE are — With 


3 
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kind of Farres are made 
5 - Unto every 4. 
. auer 1125 re. wie 2. ounces "of Sal- 


> bikinis Holi, they are 
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Of Pire-workes, 
p/wr,and to it put 1. ounce of Powder duft, 


and of this ſition make your ſtarres by 
putting alittle of i i brings a _ Y of 
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OTE TTY eee e ON 
—— ary = » = py 


— ̃ — — 


—— — 


* + 5 


towezand rhe tying it up in the of a ball 
as great as an Haſell Mut or a little Wallenat, 
through which there muſt be drawnealittle 
Primer to make it take fire. Touching the mas 
king of the Go/4en Raine that is nothing bit 
filling of Qgiles with the compoſition of oO: 
Rockers ſomewhat hard: Now if the bead of 
a Rocket be loaded with a thouſand of thoſe 5 
Lnillesits a goodly ſight to ſee how pleaſant-. 
ly they ſpread les in the hre nd 
come downe like ſtreames of Gold 9 — | 
the falling downe of Snow being — by 
ſome turbulent Winde. | 


*. 
0 r ; 
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Cooles, to 3 ſpirit of it, and be incloſed 
55 within a Cupboard or ach like place, ſo that 


Eo the Ayre may not goe in, nor. out. and ſo being 


Of Five-Workes. 
Of recres rive fen. 


Hilaſtrates ſaith, that if wine in 2 i Planes 
bee placed upen a receiver of burning 


ſhur-up for 30. yeares : be that ſhall o pen it, 
having a wax Caudie lighted, and thall put i 


N into the” 2 of there will appeare unto 
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|  <retly under a Candleſtichę that is indifferent 


e 


© of m⸗ * leare ftarres 
diſſolved in it; 
vape rated in a vloſe Chamber, where 
1 A harcole fi 18 the firſt chat enters 
amber with a Canale lighted, will 
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re be 
0 ſcemer to be full of fire very ſubtile, but it 
will be of little continuance. 


. Candles which are deceitfull are "male of 
helfe Powder, covered over with Talow; and 
the other halfe is made of cleane 7 law, or 
Mare, with an, ordinary weeks ; this Candle 
being lighted and. the upper halfe conſumed, 
the Pede u ill take fire, not without great 
noyſe and a toniſhment to thoſe which are ig 


Horan of the cauſe. 


A dozen or twenty ſmall Serpents placed ſe· 


which may have a hole paſſe 1 h the 


Tocket of it to 4 Candle, thre ich 2 
col primer may be placed, and ſerring 
val inthe ſocket to o barne according . 
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ights placed in the Concavity of their bo- 
es, which will give great grace to the 
ion. 


bh How to wake Wheeles of fire, 5; 


5 | Ake 2 Hope, and place twe laths a- — 
Cores apc Og 2 
ch ebe 3 ſo . 
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ſmall ſticks, filled with little Rocketrin a ſpi · 
tall forme, glued and ſo placed that — | 
but one after another; the Maſſes are of di- 
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to fire the Rockerr one after another, which i 
all covered with thinne covering of wood, or 


Paſtb»ard, boarcd with holes {piraily alſo; - 


which Rockets mult be glued and made faft to 


the place of the Chanells : Now if two men 


the one having a Targuet in his hand, and the 
other a Falchen, or Maſſe of fire ſhall begin 
to fight, it W b very pleaſant to the 
Speſtators: for by the motion of fighting, the 
place will ſeeme to bè full of ſtreames of fire; 
and there may be adjoyned to each Targuet a 
Sunne ora burning Comet with Lances of fine, 
which will make them more beautifull 


reſplendent in that action. 
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Chaires of triumph & ſuchlike, which may be 
accommodated with Rockets of fire, & beauti- 
fed with ſundry other artificial fires, as pots 
ol fire for the Ayre we may caſt forth ſeverall 
figures, Sextchions, Rockets of divers ſorts, 
Starres, Crownes, Leaters, and ſuch like; the 
borders sf which may be arined, with ſundry 
Lances of fire, of ſmall Ne with re- 
ports, flames, of ſinall C, of Cypres, Lau- 
rernes of fire, Candles of divers uſes, and co- 
lours in burning: and whatſoevr the fancie of 


an ingenious head may allude unto. 


Of Potrof fire for the Ayre, which arethrowne 
out of one Caſe one after another of 4 
long continuance. 


| Ake a long Trunke as A 6, and by the 
LV Ifide 4 H, let there be a Chanel which 
may be fiered with low primer or compaſiti- 
onz then having charged the Tr#»ke A C, with 

the Pott of fire forthe erat] 6G E C, and 


IK. give ſire at the top as at A, which bn 


td throughoutthatPotin the Ayre, which being 
Ipeut, in the meane time the fire will burne 
R m B, to D, and ſo fire E, and throw it 
out alſo into the Ayre, and fo all the reſt one 
after another will be throwne out: and if the 


out, bee filled 


with diverſe Fiteworlers, 
they 


1 ” * N 2 * e I 5 80 
VEIN? 2 e . nnn «<4 x" id” 1 * : 4 
4 \ 9 ry | x = © Ke, OD Wir, 5 * r 17 * 
5 B v.A7 > og : 
: 0 7 , 


made the Trunke A, very faſt unto a Poſt as | 
downewards will give fire to C, and 15 | 


Fort of fre for the Eyre which are caſt 
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they will bee ſo Ak 
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much the more — | 


pleaſant to the br-. 
|  houlders. _ Theſe 
| Trunkes of fire doe 
atly adornc = ( 
irewerke, and 
may Convenient- 

ly bee placed ac 
each angle of the 
whole workes 
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3 of plaſan fire ; which ſerpents will 

much occupie theſe about the place to defend 
themſelves in their upper parts, when they wilt 
no leſſe be buſied by the balles of fire, WH 
ſeemes to anney their feete. 


Of Balles of fire. 


T Heſe are very various according toi mans 
fancie ſome of whichare made with v 


ſmall Rockets,rhe head of one tyed to the neck 
of another: the ball being made may be cove- - 


red over with pitch except the hole to give fire 
to itʒthis Bal will make fine ſport amongſt the 


ſtanders by, which wilt take all a fire, and v4 | 
| Adele ibi way, wee b 
t. * val thoſe that are ſand, ders 


Of Fire-workes, 
out of a morter Peece or charged on the top of 
A Rocket for in its motion it will fly here and 


there, and give many reports in the . be- 
cauſe of the diſcharge ot the petards. 


Of fire upon the Water, 
Laces which are ſituated upon Rivers or 
great Pond, are proper to make Recreatiue 


fires on: and if it be required to make ſome of 
conſcquence,ſuch way conveniently bee made 


| npon two Boa 1 ————— — 
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7 ache dren y ol Fines 
| Chat ina be made wi TD 
divers 18 Petards, Cc. and caſt out 


many 
ſimple < l of fire to burneis the 


- water. 74 
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„280 0 Fire- Portel. 
water ſerpents and other things,” and often he 
aimes thete boates in their incounters may 
hang one in another, that ſo the Cembatanir * 
with the Targucts, and Aafjes may fight; 
which will give great content to the eyes of 
theſe which are lookers on, and in the conclu. | h 
ſion fire one another, (for which end they were 8 
made:) by which the dexterity of the one may F 
be knowne in reſpect of the other, and the tri-„ 


umph and victory of the fight gotten. 5 
Baller of fire which moves upon the water. ry 
ent be made in forme of a Bal ftufs | © 
I fed with other little Babs, glucd round * 
"about and filled with compoſition for the wa= | **© 


= 


, which fiered will produce merveilous and 
admirable effects, for which there muſt be had 
little Cannons of white ron, as the ends of 
ſmall funnells; theſe row Cannons may be peir- 
ced in ſundry places. to which holes, may be ſer 
ſmall Bafes full of compoſition for the water, 

which ſmall Bal muſt be 'peirced deepe and 
large, and covered with Pit THE hals. 
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Of Firewovkes:. 


be filled with allow compolition; but ſuch 
which is proper to burne in the Þater: then 
muit theſe Caunont with their ſmall Balls bee 


put ſo together that it may make a Gabe, and 


the holes in the Cannons. be anſwerable to the 
hollow Balls, and all covered over with Pitch 
and Tale w: afterwards picric this 3 againſt 
the greateſt Cannon (to which all the-lefler 
ſhould anſwer). unto the compoſition, then 
fire it, and when it begins to blow; throw it in- 
to the water, ſo the fire comming to the holes 
will fire the graine Powder, the which will 
cauſe the Ball to ſeparate" and fly here — 
there, ſometimes two at a time, ſometi 
chret,ſometimes more, which will burne wi: h- 
in the water with great aſtoniſhment and con- 
tent to mobs Whiel lee it. 


Of Lancer eff. 


funding Lances of fire, are cad commonly 
with hollow wood, to containe ſun 

dry Petards, or Rockets, as the ſig 3 
hewerh, by which: is eaſie to s. 
according 20 ones fancy. Theſe Tauces have 


woodden handles, that Pit may be faſtacd - 


at ſome Poſt, ſo that they be not overthrowne 
in the fly ying out of dhe Rockets or Petards: 
there are leſſer ſorts of Lances whole caſes are 
ol three or foure fouldings of Paper of a foote 
long, and about the bland of ones finger, 


whichare filled witha compoſition for Lances. 
But if theſe Lances he filled wich a compolici-., 
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on, then (unto every 4.0lunees of 

2. ounces of Salt Boys» _ unto. that ade 1. 
ounce'of Sulphar) - — V7 

it will make a brick 
fire red before it dy 7 
halfe ſpent, if the ere e 
Lance be fiered and De e 
held to it: and if 2 bo a8 01110 + V 
wy. ſich Lance 8 —» SE 
laced about ST. * 


wh © Rocket and 
ſhot to a' hone or fp, it it would bete a 
miſchievous eff6@.-55 5 


* to oote 4 Rocket Horizontall,o 
her pit. 


Ntothe end ofthe Rocker place an Arrow | © 
which may not be too heavy, but in ſtead | 
of the ders 5 that. bee ef een ner — — 
tinne plate, and 
place it upon a reſt, 
- as here you may lee 
by the Figure then 
give fire unto it, 5 
and you may oth | 
how ſerviceable i it 
May bee. To t 
head of fuch Roc F 
ket; may be placed NY Ball: of fre \Grt- 
nader, Ge, and ſo may be applycd to war like 
* Aff airer, 

How 


Ini n for acer 
* time a laſt ſhal fly ap in ie 
An re With an exceeding © 
on 2 Laber. ä 


In 
t 10 Reckertzhe oneequal! | 
ant joyne them one unto ano- = 
cher int 8 in ſuch ſort that tbe a 
fire may cali] y paſſe from one to another:it be- ; 
ing thus done, tye the two Rockers at a ſlicke in 2 
and let it be ſo long and g Hin that ĩt may 3 
. the Rockets in the water , or lye 77 - 
right;then take a packe chread 3 it at G. RO 
and let it come 1 ae I Se; 4 
at H, and 54 5 Yi l 7 — E 4}. 
LIED, to 2. by 1% : 
* | - 
bg and kg Ut : : 


the end, and cove- | F. 
red ſo that ae water injure it not, which will 5 
fire the Rocker B D, and fo mounting quick® 4 
out of the water by the looſc tying at Candthe 
Bullet at the packe thread, will leave the other 
Pocket in the water: and ſo aſcend like a Rec- > 
ket in the Are, to the admiration of ſuch - © KY 
as know not the ſecrecie. 18 
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elle ning of tepwivl« Fire wwre 
1.7 © "Fogether that the ſevevall workes 


may fire one after anat her. . 


| 6 a frame to be made as A D. of 
two foot ſquare every way, or thereabouts 
© (accordiog to the quantity of your ſeverall 
-workes) then may you at each angle have a 
great Lance of fire to ſtand, which may caſt 
— .* . out Pot, of fire as they conſume : upon the 
A ledges, A B. B C. and C D. may bee placed 
ſmall Lances of fire about the number of 30. or 
60, ſome ſidewiſe, & others upright, bet weene 
theſe Lancet may be placed Poti of fire floping 
outwards, but made very faſt, and covered ve- 
fyrcloſe, that they chance not to fire be fore they 
ſhould; then upon the ledges R E. Fg. HI. 
and 4 D. may be placed your ſoaciſons, and be- 
hind al the work may be ſet your Boxes of Roc- 
ketsin each of which you may place 6, 9, I 2.ör 4 
20. ſmall Rockets : Now give fire at A. (by 
welpe of a peece of primer going from ons. 
Lance to another) all the Lances will inſtantly 
at ance be lighted, and as ſoone as the Lance 
ate Lis conſumed, it will fire the Channell 
Vu ich is made in theledge of the frame which 
rundes under the Pots of fire, and as the fire. 
goes along burning, the Pots will de caſt forth, 
and ſo the ranke of Pot upon the ſides of the 
frame 1 B. N K md Ch. being ſpent, the 
Bin te play being fiered alſo 
by a anne >. = | 
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the ledges 4 D, HF &, and R E. then When 
the Soxciſons are ſpent upon the laſt ledge R E. 
there may bes ſecret Channell in the ledge CD, 
which may fire the Box of Rockets at K. & may 
lire all the reſt one after another, which Boxes 
may be all charged with ſeverall Fre-Workes: 
fror the Rothers of the firſt Box may be loaden 
with /erpenrs,the ſecond with ſtarres, the third 
with reports, he fourth with oulden raine, \ 

anch the fift with ſmall flying Serpents; theſe 
mounting one after another and fly ing too and 
fro. will much inligbren the Are in their aſ- 
ckuiling, but when (theſe Rockers diſcharge 
themſelves above: tp 4 15 be 2 ou | 
pleaſant repreſentation, for theſe fires will di- 
Mate thitnidves im divers beautifull formes, a 
ſlome like the branching of Trees, others like 
fountaines of water gliding in the ayre, others 
like flaſhes of lightning, others like the glitte- 


ring of ſtarres, giving great contentment, and 
delight to thoſe which: behold them; But if 
..-- the worke be furniſbedalſo with B/ons(which 
zs the chiefeſt in reercativeFire-workes) then 
Mall yon ſee aſcending in the Ayre but as, it 
- ---Wwtreoncly aquill'of fire, but once the Jaln 
=P taking fire, „ will ſeeme more than 
1200, foot ſquare full of crawling, and flying 
3 ferpents, ich will extinguiſh with a volley | 
of more than 5aareporrs : and ſo fill the fe 
and Firmament with their rebounding cla- 
mour. | 
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Ihe ing of which with many other 
rare and excellent Bireworkes, and other | 
Fon practiſes, 
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fene: you may finde in 
Pl. 2 Wa 

by Rich. Ham ſ int at his 55 

ncare Sarjants Ine. 


Cuncluſn. 


- Inthis Booke we have nothing 
Ew what was materiall in 
theoriginall, but have abundant» 
ly augmented it in ſundry experi- 


yet (by way of brevitie) we have 
expreſſed fully their ſabſtance, to 


avoyd prolixitie, and ſo paſt by 
things reiterated, . 
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| reation, but alſo for 
Fire. mortes made by Vir. Al alls _ 
and are to be ſoll 
op in ¶ hancer y lane, - 
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ments: And though the examina- 
tions are not ſo full and manifold, 
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e e D. D. Henner 


bun Etenium, Alumnum Academiæ 
Penta Mouſſon. 8 
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AN, Walkeri fileant fecreta- profu 4 


De ſſſinat occultam carpere Porta viam: 
Tala Cardani mirata eſt Lampada doth. 
Terra, Syracuſium Grecia tota ſenem: 
'Orbs terrarum,Ptolemei Clephydratoti, 
Nara dioptra Procli, mira fuere duo. 
e te foveat doctus Ponte Mouſſon alunmũ: 
| Quaquid nature, qui legis hortus habet. 
Doc coronet opus doctum te ſit tua docto 
| Digna,Syracuſi Arca,corona, Dirt. 
dre Oracuſſijs utinam ſit it plonbes ſervis, / 
Alea ſed dominis,aurea tota ſuis. 
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